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Executive

Summary

This document provides information pertinent to: 1) creating
an industrial park within Winona's flood dikes by filling a drained
wetland with dredged sand from Lake Winona, 2) deepening the east
basin of Lake Winona by dredging, thus improving the shallow,
eutrophic lake and providing the necessary fill for the industrial
park, and 3) mitigating the loss of wetland within the industrial
park by restoring degraded wetlands adjacent to Lake Winona.
Following the record flood of 1965, the City of Winona
requested that the authorized permanent flood control levee (Stage
II dike) be extended to provide flood protection for the entire Winona
riverfront and that it be extended downstream to protect Riverbend
Industrial Park, thus providing growth opportunities for the city.
The approved construction was completed in 1985 and included a
permanent pumping station at the lower end of County Ditch No. 4.
The pumping station ensured that the water level in the ditch would
always be lower than the level of Lake Winona (and also below the
present level of Riverbend Industrial Park).
The development of industry in Winona is predicated upon the
construction and development of Riverbend Industrial Park. Since
1975, the City of Winona and the Winona Port Authority have applied
repeatedly for Corps of Engineers permits to fill Riverbend, but the
permits have been denied because the area is classified as a
wetland.
Lake Winona, a 319-acre floodplain lake that lies within the
City of Winona, is highly eutrophic, primarily because it receives
nutrient-rich storm sewer effluent from about one-half of Winona
and part of Goodview. The lake originally was marshy, but its depth
was decreased further by agricultural soil eroded from the
intensively farmed Gilmo~e Valley watershed and transported to
Lake Winona by 1885-1944 floods of Gilmore Creek. Lake Winona
has been dredged several times from 1913 to 1952 to fill lowlands,
control vegetation, and deepen the lake. A flood reservoir (Boller
Lake), created in 1944, intercepts Gilmore Creek sediments, but the
west basin of Lake Winona currently receives large amounts of
displaced earth from Woodlawn Cemetery (60.5 cubic feet per burial
vault). The entire lake presently has an average depth of 8 feet, but
this figure does not truly reflect the shallowness of the lake
because it is inflated by the small, deep dredge holes along the north
i

shore. Severe winter kills of fish in 1965 and 1969 led to a
reclamation project in 1973 to restore the lake as a sportfishery .
Fishing was excellent for the first 1O years, but panfish became
stunted, primarily due to: 1) excessive growth of curlyleaf pondweed
(Potamogeton c r jspus) that proliferated after rough fish were killed
and the lake cleared, 2) insufficient benthic invertebrates for food
due to organic-rich bottom sediments being anoxic, 3) insufficient
predation, 4) crowding, and 5) excellent spawning habitat existing
along most of the shoreline. An interceptor sewer line should be
constructed to prevent nutrient-charged storm water from entering
the lake, but it would cost about $3,303,000 and is not deemed
practical or affordable. Also, curtailment of storm sewer inflow
would not reduce the nutrient load of sediments accumulated since
the last dredging. The City of Winona has tried unsuccessfully since
1985 to obtain Corps of Engineers permits to deepen Lake Winona by
dredging. No state or federal agency has objected to dredging the
lake, but all applications have been denied because all possible
dredge disposal areas have been classified as wetlands.
The proposed project would fill all remaining lowlands within
Riverbend Industrial Park (96 acres) to an elevation of 655 .5 MSL
with sand dredged from Lake Winona. Ninety acres would then be
topped with 3 feet of "muck" dredged from the lake.
It also would
defray part of the cost of dredging Lake Winona because Riverbend
land could sell for about $30,000 per acre when filled . The cost of
pumping muck to Riverbend would be charged solely to the Lake
Winona project. however, because it would not benefit Riverbend .
The estimated cost of Riverbend construction (clearing, dredging)
would be $2 ,580 ,000 ($26,875 per acre) .
Most of the wetland within Riverbend is typified by plant
species that are indicators of wetlands, but they constitute a relic
flora that is being replaced by upland species . Piezometer
measurements show that the water table lies from 1.0-7.0 below
ground surface, kept that low by the dewatering action of the
permanent pumping station on County Ditch No. 4. Present studies
show that there are only about 1.85 acres of HEP (Habitat Evaluation
Procedure) wetlands within Riverbend, worth 139 habitat units.
Lake Winona dredging would be confined to the east 215-acre
basin. About 80 acres of the lake would be dredged to a 16-foot
depth to : 1) control weed growth. 2) remove nutrient-rich sediments
that have a high biochemical oxygen demand, 3) increase the volume
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of the lake, 4) make artificial aeration unnecessary for about 15
years, 5) make the lake bottom more productive of fish-food
organisms, 6) extend the useful life of the lake, and 7) make the lake
more swimmable, fishable, and aesthetically pleasing.
The proposed dredging would remove 1,280,000 cubic yards of
sand from a 24-acre hole at the extreme east end of Lake Winona and
pump it to Riverbend. The dredge hole is already about 36 feet deep,
and would be deepened to at least 60 feet. About 500,000 cubic
yards of muck would then be dredged from the lake bottom into the
hole. Another 450,000 cubic yards of muck would be dredged to
Riverbend. Approximately 80 acres of the lake could thus be
deepened from an 8-foot depth to a 16-foot depth. Added to the 52
acres already at least 15 feet deep, this would make 132 acres of
the lake deeper than 15 feet deep, presumably too deep for most
rooted aquatic plants to grow. The $2,580,000 cost of dredging sand
from Lake Winona would be borne by the Riverbend project. The
estimated cost of dredging 950,000 cubic yards of muck
($1,500,000) would be charged against the Lake Winona project.
Because Riverbend contains wetlands, federal law requires
mitigation of their loss by construction or restoration of equivalent
wetlands. This project proposes as mitigation the restoration of
two city-owned wetlands that lie adjacent to Lake Winona. Present
studies indicate that the restorations would be desirable even if the
Riverbend and Lake Winona projects are not consumated. West Marsh
comprises 12.5 acres and is bounded by K-Mart Shopping Center, the
Lake Winona bike path, and Highway 61. East Marsh comprises 18.9
acres and runs eastward from Huff Street between the Lake Winona
bike path and Highway 61. Both areas presently are dominated by the
noxious exotic weed, purple loosestrife (Lythrum salicarja), which
must be controlled by the City under Minnesota statute. The
proposed restorations would include excavation, creation of islands
and berms, construction of sand blankets, and revegetation with
desirable terrestrial and aquatic plants. The restorations would: 1)
manage purple loosestrife, but not erradicate it, 2) provide improved
habitat for native wetland biota, 3) impound stormwater runoff to
reduce nutrient loading into the lake, 4) establish the wetlands as
areas for environmental interpretation and education, 5) beautify
areas now blighted with monotypic stands of purple loosestrife, and
6) make high-quality wetlands accessible to the large urban
population that uses the popular, multiple-use, asphalted path that
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encircles the lake. HEP assessments show that the restorations
would result in a gain of 353 habitat units in East Marsh and 171
habitat units in West Marsh. Restoration of West Marsh would cost
about $79,925. Restoration of East Marsh would cost about
$139,500.
The total cost of industrial park creation, lake dredging, and
marsh restoration is estimated to be $4,299,425. The projects
would create 96 acres of saleable industrial land worth an
estimated $2,880,000. The increased potential monetary and
aesthetic worth of the dredged lake and restored wetlands have not
been estimated. The combined projects would result in a net gain of
385 HEP habitat units. The proposed projects provide a window of
opportunity that will never again exist for the dredging of Lake
Winona.
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A PLAN FOR INDUSTRIAL PARK CREATION,
LAKE DREDGING, AND WETLAND RESTORATION
AT WINONA, MINNESOTA
by
Dr. Calvin R. Fremling
Professor of Biology, Winona State University
Robert J. Bollant
Director of Public Works, City of Winona
Dr. Neal D. Mundahl
Assistant Professor of Biology, Winona State University

I. Introduction and Acknowledgements
This document provides information pertinent to: 1) creating an
industrial park within Winona's flood dikes by filling a drained wetland
with dredged material from Lake Winona, 2) deepening the east basin of
Lake Winona by dredging, thus improving the shallow, eutrophic lake and
providing the necessary fill for the industrial park, and 3) mitigating the
loss of wetland within the industrial park by restoring degraded wetlands
adjacent to Lake Winona (Figure 1).
We are indebted to Dr. Carol A. Jefferson (Professor of Biology,
Winona State University) and Dr. Phillip C. Whitford (Assistant Professor
of Biology, Winona State University) for advice and supervision of the
following students who did individual research studies in the project
areas during the spring of 1990: Jeff Schemenauer, Jeff Jambretz, Bruce
Ebnet, Karen Babitt, Angie Remus, Rachel Slaby and John Brancich. George
Heckman, who helped dredge the lake in the the 1950's, provided historical
information and technical advice. Charles Robers (Robers Dredging
Company) provided technical advice and conducted sediment studies.
Arthur Hawkins (U.S. Fish and Wildlife Service), Nick Gulden (Minnesota
Department of Natural Resources) and William E. Green (U.S. Fish and
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Figure 1.

Aerial view of the Winona area showing project locations.
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Wildlife Service, retired) reviewed plans for the projects and made
valuable suggestions.

II. Natural Setting
The following information is extracted from Fremling and Heins
(1986), Fremling et al. (1989) and Wright (1989). Winona is located in
southeastern Minnesota in what is commonly called the Driftless Section
of the Central Lowland Province West of the Mississippi River (Figure 2).
The Driftless Section includes most of southwestern Wisconsin, parts of
southeastern Minnesota, and northeastern Iowa. It has been called
"driftless" because for years no evidence of glaciation, such as glacial
drift, could be found in the section. Recent investigations, however, have
found erratics and alluvium believed to be of glacial origin. Thus, it now
appears that the section was glaciated, at least very early during the ice
age.
Paleozoic rocks overlie Precambrian rocks throughout the Driftless
Section (Figure 3). The Paleozoic rocks are relatively flat-lying
sandstones, dolomites and shales that have a combined thickness in
excess of 1,000 feet in some parts of the area. The rocks were formed
from sediment deposited by successive marine inundations occurring
during the Cambrian, Ordovician and Devonian Periods (between
400,000,000 and 600,000,000 years ago). The sediments were later
compacted and cemented, forming sedimentary rocks.
The Mississippi River began its evolution about soo,noo years ago
as an ice-marginal stream, incising its valley into the soft sedimentary
rocks as it flowed along the edge of the Nebraskan glacier. The
development of the master stream caused a complex drainage network of
tributary streams to develop. The major period of valley downcutting
was very recent, occurring within the past 20,000 years.
The last of the Wisconsin glacial episodes climaxed about 14,000
years ago (Figures 4,5). Southeastern Minnesota was scarcely touched as
a glacial lobe advanced from the northwest, passed west of Rochester and
extended southward as far as Des Moines, Iowa. About 12,000 years ago,
the lobe melted back into the Red River Valley and blocked its own
drainage route towards Hudson Bay via the Red River. Because of this
damming action, meltwater was ponded in front of the retreating glacier,
forming Glacial Lake Agassiz, which covered much of northwestern
Minnesota and parts of North Dakota, Ontario and Manitoba. For about
3,000 years, Glacial Lake Agassiz spilled over its southern rim, poured
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As glacial lobes retreated northward they blocked the
flow of their meltwaters to the north and east.
Glacial Lake Superior overflowed into the Mississippi
via the St. Croix River and Glacial Lake Agassiz overflowed into the Mississippi via the Minnesota River
valley to form the Glacial River Warren.
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down the Minnesota River Valley, and formed a large river called the
Glacial River Warren. The River Warren was many times larger than the
present Minnesota River, but carried little sediment. The Glacial St. Croix
River added sediment-free overflow from Glacial Lake Superior, rendering
the sediment-hungry Mississippi River capable of carrying all the
sediment added to it by tributary streams, with still enough erosive
capacity to deepen the Mississippi channel by as much as 300 feet (Figure
6b).
As the most recent glacier retreated into Canada about 9,500 years
qgo, its meltwaters were once again able to drain to the north via the Red
River, and the River Warren lost the supply of sediment-free water
formerly contained in Glacial Lake Agassiz. Glacial ice also melted in
eastern North America, enabling the Great Lakes to drain freely through
the St. Lawrence River into the Atlantic Ocean. Consequently, the level of
Lake Superior dropped until it no longer overflowed into the Mississippi
via the St. Croix River. At this time, about 9,000 years ago, the modern
Mississippi River came into being.
Because the volume of flow of the Mississippi was reduced by loss
of glacial meltwaters, and because its gradient was so gradual, the river
lost its ability to transport the sediment load carried in by its steepg radient tributary streams. This resulted in the valley slowly filling with
sediment to its present elevation. Tributary rivers (especially the
Chippewa) overloaded the Mississippi with sediment, causing it to change
from a single channel to a braided river consisting of many small ,
intertwined channels (Figure 6c). The City of Winona lies atop a large
sand bar which formed between two such channels. Even though the city
lies in an area not recently glaciated, it owes its location to the glacial
till which washed into the Mississippi from tributary streams.
It is important to realize that Winona is not surrounded by hills.
Rather, Winona lies at the bottom of a 600-foot deep trench cut through
the typical, flat midwest topography that makes up the top of the
surrounding plateau (Figure 3).
Within the last several thousand years, erosion from the surrounding
highlands has resulted in formation of alluvial deltas at each point where
a tributary stream carries sediment into the Mississippi River valley.
Thus, an old channel of the Mississippi, which ran between Winona and the
Minnesota bluffs, was cut off from the rest of the river by deposition
from Garvin Brook (Figure 6d) on its upstream end and by deposition from
Burns Valley Creek on its downstream end. Gilmore Creek added much of
its own sediment at about midpoint, dividing the long, isolated channel

8
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Figure 6.

Conceptual drawings of the Mississippi River valley
at Winona, Minnesota showing the geological history
of Lake Winona. a-Mississippi valley filled with
glacial sediment. b-Valley scoured by the Glacial
River Warren. Note the terraces which flank the river.
c-Valley refilled with sediment from tributaries subsequent to the Glacial River Warren episode. Note the
channel along the left (Minnesota) side of the valley.
d-Side channel segmented by alluvial fans of tributaries
to form Lake Winona and Boller Lake. Drawings by
C. R. Fremling.
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into two lakes, known today as Boller Lake and Lake Winona.
During the early settlement period in the 1850's, Lake Winona was a
marshy lake that connected to the river at its downstream end during
flood time. As late as 1852, steamboats passed through the proposed
Riverbend Industrial Park and Lake Winona on their way up Crooked Slough
during flood time. Because of severe soil erosion during the late 1800's,
the alluvial deltas of the various creeks increased in size, further
separating Lake Winona from the river. The raising of Mankato Avenue and
subsequent dike construction finally isolated Lake Winona from the river
during all river levels.
The soils of the floodplain are alluvial, varying in texture from silty
clay to sand. The composition of the soil depends upon the manner in
which the soil was deposited. The strata are composed of clay, silt, sand
and gravel and are very irregular. Stream banks plainly show the varying
thicknesses of the different materials and in many places the lack of
continuity of the sand and gravel layers above low water level. Sand and
gravel strips border most sloughs, but some of the larger, more elevated
areas between the sloughs are covered with heavy silty loam which is
underlain with sand or gravel. Prior to impoundment by navigation dams
during the 1930's, these silty tracts were usually managed for hay
(Fremling, 1974).
Ill. History of the Project Area
Captain Orrin Smith, owner of the steamboat "Nominee" is
acknowledged as the founder of the first settlement at Winona in 1851.
In spite of a history of flooding, Winona was settled rapidly because of its
easy access by steamboat. By 1870, Winona's population was 7,000 and by
1890 it had swelled to 20,000. In addition to being a shipping point for
small grains and other commodities, Winona rapidly became the world's
greatest sawmill center. White pine and Norway pine logs were sent
downstream from the pineries of northwestern Wisconsin via the
Chippewa and St. Croix Rivers to the Mississippi, and then rafted
downstream to sawmills at Winona. The first sawmill opened in Winona in
1855; by 1892 the nation's four largest mills were producing 150 million
board feet of lumber and 90 million shingles, and were employing 2,000
men. River traffic and the lumber industry both reached their peak in
1892 when 5,468 steamboats passed through Winona. The pineries were
soon exhausted, however; the last raft of Wisconsin timber passed Winona
in 1915.
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Excellent railroad connections have been available to Winonans since
the late 1SOO's when the city became the meeting place for five railroads.
However, the railroads spelled the death knell for most of the shallow
draft steamboats. By 1920, steamboats were scarce on the river. It was
not until the development of the 9-foot navigation channel in the 1930's
that towboats began to compete once more with railroads as haulers of
bulk commodities. Because of its access by modern deisel-powered
towboats, Winona has become a major terminal for grain, especially corn
and soybeans.

A.

..

Riverbend Industrial Park

Because it developed as an early steamboat port and sawmill center,
Winona lies almost entirely within the floodplain of the Mississippi River.
Flooding has always been a threat to the city, but never was the threat of
a major disaster as great as it was during the record flood of April, 1965.
A 10.4-mile-long temporary dike (levee), erected hastily during the flood,
saved the city. Subsequent to the flood, the portion of the dike from
Minnesota City to the interstate bridge was replaced by a permanent dike
authorized by the1958 Flood Control Act (Stage I Project, completed in
1967). Yet, Winona still relied upon 4.3 miles of temporary dike that
extended downstream from the interstate bridge. The temporary dike was
expensive to maintain and aesthetically displeasing because it ran the
length of Levee Park. More important, the temporary dike was unreliable
because portions of it were constructed upon porous materials such as
sawdust deposits left from Winona's early sawmill days.
In 1974, Fremling et al. prepared an environmental impact
assessment report on the flood control project and waterfront
development at Winona for the U.S. Army Corps of Engineers in accordance
with the National Environmental Policy Act of 1969. The assessment
treated 11 river-oriented projects (including Riverbend Industrial Park),
but placed most emphasis on the environmental impact of the Stage II
Flood Control Project proposed for the City of Winona. The proposed Stage
II Dike was designed to complement the section of permanent dike
completed in 1967, resulting in complete flood protection for the city.
The 1974 assessment provided the basis for the "Final Environmental
Impact Statement, Flood Control Project and Waterfront Development,
Winona, Minnesota" (U.S. Army Corps of Engineers, St. Paul District, 1976).
Most of the following information is extracted form the 1974 assessment
and the 1976 statement.

1 1

The Stage II Project for flood damage reduction on the Mississippi
River at Winona, Minnesota, described in House Document No. 92-152,
92nd Congress, 1st Session was authorized under Section 201 of the Flood
Control Act of 1965. The proposed flood control project was designed to
provide protection for the City of Winona against a Mississippi River flood
having an expected frequency of occurrence of about once in every 300
years.
Following the record flood of 1965, city representatives requested
that the authorized dike be extended to provide flood protection for the
entire Winona riverfront, which was heavily damaged by 1965 flood flows.
At a public hearing held on September 9, 1965, in connection with the
existing authorized project, local interests again expressed concern over
the remaining flood hazards facing the community and requested that the
authorized dike be extended downstream to high ground below Lake Winona
to protect the industrial and commercial complex along the riverfront
(Figures 7,8). Such a plan, they stated, would also remove the flood threat
from a large area of unused land eastward of Lake Winona and would
provide growth opportunities for the city. This extension below Lake
Winona would replace the authorized alignment just below the existing
Lake Winona outlet structure. During the flood of 1965, virtually all of
the proposed Riverbend Industrial Park was under water. The large floods
of 1967 and 1969 further aroused the community in their desire for
additional flood control.
The 1976 Environmental Impact Statement stated, in various
sections, that "Much of the 1990 future land use plans for Winona are
based on attracting industry to the city. One of the cornerstones of those
plans involves the creation of Riverbend Industrial Park. The two-fold
purpose of the park is to not only attract new industry but to concentrate
existing industry within a controlled area. Completion of the Riverbend
Industrial Park, Phase II would provide employment, increase the tax base
for the city, and result in increased industrial volume throughout the city.
It would provide an incentive for industry to move from the city to a
planned, regulated area which is not residential. The area considered
would be protected by the proposed flood control project."
It further
stated that " Much of the proposed development of industry in Winona is
predicated upon the construction and development of Riverbend Industrial
Park. Presently, that area consists of marginal river lands. Its
development will increase the tax base in Winona and increase land values
in the area. If Winona is to attain a population by 1990 such as that
proposed in the Land Use Plan, the Riverbend Industrial Park, or some
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equivalent area will be needed for industrial development in order to
provide the necessary jobs to attract new residents. Concentration of
industry in Riverbend Industrial Park would help reduce all types of
pollution within the business and residential sections of the the city (e.g.
truck traffic, noise, odor, etc.). If it is desirable for the city to continue
to grow industrially, it is better to have industries move into pre-planned
parks which will not aesthetically degrade the scenic Winona environment
than it is for them to move into the surrounding valleys or for them to
continue the unnecessary monopolization of the waterfront. It also seems
more sensible to construct a permanent dike and to locate industries
within it than it does to build the industries and then construct protective
dikes as an after thought."
On March 6, 1975, the Winona Port Authority applied for a Corps of
Engineers permit to dredge 731,000 cubic yards of sand in order to
construct a 36-barge fleeting area and cleanout facility on the right bank
of the Mississippi River at River Mile 722.5. The dredged material was to
be used as fill for Riverbend Industrial Park Phase II (Figure 9). On
October 25, 1975, the permit applicant submitted a revised plan, reducing
the proposed project in size to handle only 24 barges, but the quantity of
dredged material would remain the same. The Riverbend project called for
the filling of an 800-foot x 3,400-foot area of Riverbend Industrial Park
to an elevation of 656.5 with sand dredged from the proposed fleeting
area.
The fill which would be pumped from the fleeting area into
Riverbend would reduce the cost of both building sites because costs could
be written off on two projects.
The city's existing floodplain regulation (adopted in 1974) required
that the minimum elevation of the lowest structure within Riverbend
must be at least 659.0 elevation or at least one foot above the 100-year
frequency of flood. Because of the high cost involved in filling Riverbend
to this elevation, the city opted to pay their required share of the
additional cost for protecting Riverbend with the revised Stage II dike
system. City officials felt that after the dike was completed, affording
complete flood protection for Riverbend, regulations would probably be
modified to permit construction at a lower elevation.
An integral part of the Stage II dike was a pumping station which
would lower the level of Lake Winona during flood time. Since Lake
Winona acts as sump for the city, lowering the lake also lowers the water
table beneath the city so that basements are not flooded by the seepage of
groundwater. The pumping station was to be placed in County Ditch No. 4
at a point 0.8 miles east of the temporary pumping station at Mankato
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Avenue (the outlet of Lake Winona). As a result, the water level in County
Ditch No. 4 would always be kept lower than the level of Lake Winona (and
also below the level of Riverbend Industrial Park).
The portion of the Stage II dike running from Peerless Chain
Company to Highway 61 was to have been constructed upon or next to the
old Chicago and Great Western Railroad bed (Figure 7). The dike would
have destroyed a strip of marsh and upland vegetation somewhat wider
than the dike. It also would have enclosed (and thus endangered) 40.6
acres of Type I and II wetlands just north of Highway 61.
As a result of
comments on the Draft Environmental Impact Statement made by the U.S.
Department of the Interior and the Minnesota Department of Natural
Resources, the alignment of the dike was modified to exclude these
wetlands from the protected area (Figure 8). The new dike alignment
protected the wetlands, but resulted in a commensurate loss of 40.6 acres
of potential industrial development land within Riverbend. The original
proposal was to have a roadway (Bundy Boulevard) utilizing the top of the
dike as a connecting link between Highway 61 and Riverbend. Because of
the new alignment, the city had to pursue other alternatives for
connecting Highway 61 to Riverbend. The alignment of Burns Valley Creek
also was changed so that it would be channelized from the sharp bend
located 986 yards upstream of the Highway 61 bridge down to a point
located 176 yards downstream from the bridge.
Plans for the previously mentioned 24-barge fleeting area near
Peerless Chain Company an_d an alternate mid-channel, 100-barge fleeting
area at River Mile 723 were abandoned, primarily because they were too
remote (about 7-mile round trip to the grain terminal in Crooked Slough),
but also for a variety of environmental concerns.
In the spring of 1974, the Riverbend area designated to receive fill
from the 24-barge fleeting area was cleared of trees (Figure 9). Saleable
logs were removed, and all slash was burned during the summer of 1974.
A contract for stump removal was let during the fall of 1974.
Examination of stumps and suckers showed that, prior to clearing, the
area contained mature American elm (Ulmus amerjcanus), silver maple
(~ saccharinum), and sandbar willow (.salix interior). A 0.6-acre
wetland existed in the Phase 11 portion of the industrial park (Figure 7). It
was subject to periodic flooding by spring runoff and by seepage of ground
water.
In a letter dated March 31, 1976, from the U.S. Environmental
Protection Agency, the District Engineer was advised that the filling of
Riverbend Phase II would not require mitigative measures in view of the
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modification of the proposed dike alignment around the industrial park.
The letter also stated that the EPA remained opposed to the construction
of the 24-barge fleeting area because of the existence of other viable
alternatives. Riverbend Phase II was one of the sites that was being
considered for disposal of dredge materials resulting from Mississippi
River channel maintenance. The city also was advised that if the Phase II
Riverbend project was to be constructed, a permit in accordance with
Section 404 of the Federal Water Pollution Control Act Amendments of
1972 would be required.
Because the Winona Port Authority could not obtain permits to fill
Riverbend Industrial Park and develop a barge fleeting site below Peerless
Chain Company, it applied for permits in the Commercial Harbor. In 1977,
the Port Authority received permits to dredge out a 33-barge fleeting area
and a barge staging area along the Crooked Slough channel and to fill 16
acres in the Commercial Harbor. Even though this was a very expensive
project, the Port Authority was able to obtain funding , and it completed
the project in 1984. This gave Winona one of the finest barge fleetingstaging areas adjacent to the main channel of the entire Upper Mississippi
River.

B.

Lake Winona

The following is a summary of the complex modern history of Lake
Winona and the efforts to restore it as a multiple-use resource. For
detailed limnological information, historical records, maps, etc., the
reader is referred to "A Lake Winona Compendium" (Fremling and Heins,
1986) appended to this document.
Lake Winona, a 319-acre floodplain lake which lies within the City
of Winona in southeastern Minnesota (Figure 10), is highly eutrophic
because it receives nutrient-rich urban runoff from storm sewers of
Winona and Goodview (Figures 11, 12) . The lake, flanked by State Highway
61, is the first Minnesota lake that many tourists see.
Because of soil erosion problems and the consequent transporting of
agricultural soil into Lake Winona during floods of Gilmore Creek, Lake
Winona has been dredged several times. The first dredging occurred in
1913; dredged material was used to construct Lake Park, Maxwell Field
and the Huff Street causeway.
The following information about subsequent dredging was supplied
by George Heckman, Winona, MN, who participated in the dredging. In the
1930's the City of Winona purchased a dredge and used it to fill lowlands
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east of Franklin Street. The project was suspended during World War 11,
but was resumed after the war, when the entire lake was dredged because
it had again filled with soil (Figure 13). The city-owned dredge was used,
on a small scale, from 1946 to 1948 and then moved to Latsch Beach on
the Mississippi River. The 1951-1952 dredging was done by the Walter
McGee Company using two dredges: the 12-inch "Walter" and the 16-inch
"Louise." The original goals of the project were to remove "sea weeds" and
muck, and to expose a sand bottom by dredging to a depth of 8 feet (or
even 10 feet if necessary). When dredging to the prescribed depth failed
to bare a sand bottom, the contractor was told to dredge downward until
he found sand. No sand was found, even though some areas were dredged to
a depth of 60 feet. This dredging deepened the lake to an average of 8 feet
at a cost of $485,900, made holes as deep as 44 feet (after caving of
steep sides) along the lake's northern perimeter, provided the fill upon
which the hospital and high school were built, and destroyed the extensive
wetlands which originally surrounded the lake. The cutter heads of the
dredges had difficulty "chewing through massive tree-like root systems of
white water lilies." The lake was dredged again in 1957-1958, on a small
scale, to improve the lake for swimming by eliminating drop-offs.
The fate of Lake Winona has been associated intimately with
Gilmore Creek, which has been rerouted several times since 1885.
Because it has such a large watershed, Gilmore Creek is especially prone
to flooding. At its maximum flow on July 21, 1951, Gilmore Creek carried
5,360 cfs (Upper Mississippi River Comprehensive Basin Study Committee,
1970) . The Mississippi River at Winona, by comparison, at its minimum
flow on December 29, 1933, contained only 2,250 cfs. Many engineering
projects (channelization, diversions, dams and dikes) have been employed
to prevent Gilmore Creek flood waters and their sediments from damaging
the city and Lake Winona. Since 1944, Lake Winona has flowed into a flood
reservoir (Boller Lake) before entering Lake Winona (Figures 11, 12). This
diversion has prevented further siltation of the lake by Gilmore Valley
floodwaters.
West Lake Winona, however, receives significant amounts of
sediment from Woodlawn Cemetery. For years, earth excavated for burials
has been dumped along the edges of ditches that course through the
cemetery. Each burial vault displaces about 60.5 cubic feet of earth. The
displaced earth remains in the ditches until a rapid snowmelt or heavy
rain washes the stockpiled, easily eroded earth enmasse to west Lake
Winona . This method of soil disposal has been economical and convenient
for the cemetery, but it is filling west Lake Winona. The cemetery has
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Caring for your catch
I.a~,·

W1nuna f"h "''' cxcdknt for eating all
rtHtnd . Compbinls of haJ tasting fish l'aught
in \.\ar111 v.t.'alht.•r :.&fl' u'ually dlh. ' tu 1mpropl!r
handl1nµ uf lish after 1h,•y arc ,·aught. Many fisherrnt·n rlai:t.' th1.: ir fi sh on a stringl' T hy running t he
st rin~l'f 1nt l1 the fish's ~ill opc:ning anti o ut its
111tn~th . Thi!'I rurturl'S Lklkatl' hlooJ vess1..•ls of the
µill filaments. resulti nµ in th,· <ka t h of the fish .
Dt.:ad li sh spoil as rapidly in 'Wi.Jll' T as in a ir of tht:
sanh.' ll' lllPt.'ra turt.•. thu s a µuod l' all'h soon hl'·
1...'0llll'!'I 1111.:J1hk·. I f J f1 :-. h mus1 h..· pla...:c:U o n a
Y'-'~r

stnngt.•r 11 !'ilhntlU h1.· :.illJ \.: h1..' J only hy the- low~r
jaw so thJt lhl' i;11l!'I ~II'-' lh1I da111a~1.:d. Tht.• ht'st w~y
I ll l'llSUfl'

lt.'l'

thl' fl'\.' Sllll t.'S!-1

t.l f

fi s h

IS

to put

lhl' lll

on

lhl'Y Jl l' 1.:au~ ht.

as soo n a:-.

fh' 1.:a USl' lht• gill s arl..' urJi nanl y r1..·J with hlood.
thl·ir appl'JrJll\.'l' 1:-. a good 1nd 1\.' atu r of tn.•:-.hnl'SS. If
lhl'Y ;Ht' rl'd . ttw 11:-.h 1 ~ lrl·:-.h . If lhl'}' IJ;Jvt: turnc.:J
.. .

l

l' r.

lY\:tfi llf'tl"iltillit

11as tll gun .

/\ltL·r

l'.kJ11i11~

JrnJ l'.OJtin~ thl'll v..hih.· -~ilh.·J l'.ald1, fishcrllh.' 11 fn•qul·ntly nu nplain lh;,,it fi sh r~ught in tht'
sum1lll'r ;,,in· ··so f1 " ;111J do not l aSll' ~oo J ~

Fishing regulations
l.;,,ikl' W inona 1:-. not p.1r1 nl till' Min nl'SO ta \\ J k r .... th i.:rl·forl' it is s uhj~i.:t
tn lih 1:-.c..' l1:-.h1n)! rq.!Ul.111u11:-. Jll' rlJllllll}! (1) Minne ..,c.lta\ 1nb11 d \i.Jll''' · h ' h1..·1111l' ll ~ h o u!J oh1 :11n t:ompkll' up -111-dall' rq!11l.1t1c.11i... JI :.in:;,,i t;.H.:kl c shops .
rhl· lull ll\~ 111µ I' ,1 ') lhlp">I:\ o l lhtlSl' rq~uJattons
wl11i.: h i.Hl' l''P 1.'1.: 1.1lly 1111portant I t• tho:-.l' who ti:-.h
W1 ~1.:u n:-.in b1H11HLJ1)

l.J~l' W111011J .

L IMITS : D . 111~ .111d Jl t•s:-.c.:..;s1on 11m1t:-. ;trl' as
101111"" . nor lhl' lll p1~1.·
3 . \i. Jlk y1.· h . hass 6,
mu .... i..l•llu11 µc 1111111111111111 ">Ill' .Hl 1ni.: li l·~ 1
I .•.:1Jppil'
I:' . ... u1111~h
30 .• Jll1 ... h
:' . p1.·r":h
100 . hull h," "I'
111 11 .
LICENSl-.S . \ II 1,·,1d ,·nb "h" hJll' J l! .1i ned
lhl' ,Jl-!l' td lit ,l/lJ .lfl' lllhkr thl' Jµl' tlf h) lllllSt
han· a M1111 h' ..,1ll:t l1:-.h111µ 111.: l.' ll:-. t..' on their pe rsons
wh1h: an µlin ).! . :\ II 11111Ht.'"hl t.·nts "ho ha\\.' .11tain1.·J
th\.· aµ1.· o f I h 11111:-.1 h .1n· 1111 th1.:1r pt.•rson~ a nu1irt..·silknt M1nlll''Pl a !'1:-011111!! 111..·l'llS\.' wl11k anµllnµ . A
no111\·.., 1dl' nt llllLkr th'l, .l),!l' nl I (1 dol':\ ll D I lll'•.:d J
Jin' l ht.' If IJJ"> p.irl' lll I l l J.!.ll.l tdl.11 1 h ,1, ,I lhHHl'">ldl'lll
1!1.·l' lhc..' , bul !lh' " hlld '.., t. .llt.h llllhl bl' lfh.'ltilkd Ill
thl· d .til) 1111111 nt !Ill' 1' .11 1.· 111 111 µu .1 1d1 ~111 .
NU l\I Bl: R OF LINl:S . I " " h;i," 111a; b,· u,.·J
"htk J11 µl111µ 1li1 1•llJ.! h lll l' 11.·t.•. hul on ly 11 f1L' llllt.'
ma~ ht.• u ...t·d dur rnµ llh· h'l' lrl'l' 'l':J:-.on. I 1p - up~ may
hl' tbl'd 1111 11 ... 11111µ 11111..·, du11 11µ thl' w1011.: r . h ul lht..•
O"lll'J' 111 u ... 1 h1..· "" "Ill XII ll'c..' ( tll llh.' lint.':\ ,
SEASONS : I Jl-.c..· V. 111 u 11J '' up"'· n t.·ont11lllllll:-.ly
for tlh· 1.' J h: h1nµ o l c1.1p p1l' "> . ... u1111 , h . l'l'Tl.'h . ..:.1 1fish
anJ hulll11..·a1.b . I lt1\\ "' 'l'I . llil· 'il'ason d1.l:\t.'S un
Ft.·h ruary I:' . 1111 v...dl1..· ~t' ' · 111.Htlll•r n p1kt.·. hass
and 111u:-.kdlunµl' . I h1.· :-.l'.1,1111 usually rl'UPl'll S fur
w;,,ilkyl·.., JnJ 111.1rthl·rn p1k 1.: 11n thl· Sat urda)
rh.'.&rl'..;I \1.1) I ~ - l'tl l' hJ,.., "' "'"~111 1 u:-.uJlly n.·orl·ns
tl ,1 tlll· SJ1urd:.1 y 1h·arl·... 1 \ 1Jy 30 . ·1hl'11H1skl'llunl!l'
:-.l' J~ tlll u ... u;..illy rl'Ulh'lb 1l l1 1111.· SJ tunlJ y nca rl'S I
Jun l' ~ . C°lllbtilt 1d l i1,: 1.il \h nnl' ... u t.1 lkrartml'l1t of
~al lHJI R"·,1n11 l·\'!\ rl'l!lll.1t i-111.., 1.'Jd1 Yl'ar Ill f...'llll ·
l111111qw11111µ .111d 1.: lt •:-. 1nµ d .11l' ... .
WAT~. R C R AFT : .· \I I ""1,·1cr.ift 1111"1 display
,·u1r"· n1 rq!.1..,lr.1111111 . Jlhl .ill 11l·1.·upanb llllbl h a\'l'
fl'.tdil) J\ .t1l.1hll· ,I l s ( tl.l!o. I <.u .1rd apprOVL'U
flt i.11.11 111 11 lk\lll'. ('11~ 111,l1n.11h'l' 1' r1l h1h11 :-. U!-.l' ol

outhoanl mot o rs larµer t han I 0 h .p .
FISH HOUS ES : All fi s h hous,·s must have the
ow ner 's name and address prin ted leg ibl y on the
outside with kttl'Ts and figures at least three
inc hes in hl' i!(hl. All fish ho uses must he licensed .
The metal tag furnish,•d with the li,·ense must he
at t ached to the door. no mo re than six inche s
from th,· top . Doo rs must '"' d,·sign ed so t hat they
may be opened from the o ut s ide at any time .
All fis h ho uses (inducting all parts thereof) must
he removed from the ice hy March I . Litt e rin~ is
illegal.

Biological Information
La ke Win o na is a Vl'TY frrtilc (eulrophic) lak e
with a p rohahlc carryi ng capac it y of over JOO
pounds o f ~JllH.' fis h p1.•r a..: rl'. 8 l' l'. <.tllS~ lhl' l;,.1kl' is
c1rc ulJtl'<l hy al.'rJt1 o n syS ll' lll:-. Juring till' l'ntirl'
yca1, fol>- ma, he fob 11 d al all dcpthr. Tlre-+.ri<
fur n is hes ump lc spawni n g h 1.1hit1Jt for sunfish . hass ,
crappie and hu llh cad . Bolin Lake . wh ic h provides
excelk n t spaw n ing h abitat for northern pike'. is
mana~,· d as a rearin g area for Lake Wino na . Wall l'Yl'S , wl11ch ne,•d water-washed grav,·I for spawning , do not reproduce well in the lake . Because it is
inevitahk that rough fish such as carp and buffalo
will O(t: Ur in any lakl' so near thl· river . ii is csscnl i"I lo : (I) prl'Vl' nl winll'T kills ( whil'h fav or ruu1th
fish). (2) co ntrol rough fish (hy nettin g and hy
preventing them from spawning) , and (3) maintain
pr,•dat o r po pulati ons at high levels so they will
prey u pu n sma ll rough fish .
Stor111 M'v.1.·r~ supp ly Lake: Winona with lawn
k rtd1 1.e rs. tree leaves. grass clippings a nd ol hl'T
nulrll'llts . Tht:Sl' nutr ien ts l' iJUSt' lush growt hs of
curl y leaf pond weeds w h ic h caUSl' prohk m s for
sw 1111 11a.·rs. hoakrs a nti fisht'rmen . The plants a l ~o
providl' so much <.: oVl' r for !he.: sunfish and crappll' S
th a t p rl·daturs like no rth 1.• rn p1kl' ..:;,,in not l'a l l'nough
of them . Cunsequ,·n tl y . 1h,· su nfish and na pp ies
trnd to owrpop ul a te an d II> hl'<:o ml' stunt ed . Fishn1111.• n t:a n hdp IHl'Vl' nt s tuntin g of s unfish and
nappil's hy ...:at 1.: h in1?, lllCHl' of thl'nl and hy tak111g
lhl'll1 all h ome . It wo uld he l'X l rrn 1e ly difficult to
ov1.·r· fish Lak"' Wino na . Future p lans for th ~ liJkl'
111duJ~ a wt:l'd h arvl'Sll.' r.

Lake Winona history
LiJh' Win o na was a marshy. ;,,iha11Jon1.·J riv1.•r
dl:.rnnl'i wh1.·n tht' first white: Sl'ltkrs arnvl·d in
185 1. By I XoO. intensiv,· wheal tarmin.J,! had hegun
1n thl' wall'rShl·d . and it caused Sl'V~ rl' soil l'rosion
pro hkms . (;il111on· Crcrk was divl·rteJ into La ke
Winona in 1885 in an d'fn rt to prevent chronic
winH· r k ill> of fish hy supplying fres h water. ll nwl'Vl'T, (;1lmore Cn·ek quickly filled the lake w11h
l'Toded aitricullural soil a nd th e lake wa s dredi<ed
for the firs ! time in 19 I b . The dredged soil was
USl'd to rn nslruct park land and the llull Street
caUSl'wa y . Bl'l'iJUSl' Cilmorl' Cr~ck continuc:d to
l'aUSl' frl'qu1.•nt ll ooJs in thl· wt>st cnJ of Winona .
1h,· cre,·k was n· -rnuted in I '144 th rou gh Bo ll e r
La k,· so that Bolin Lake would act as a n ood
rl'Sl'rvou an d as a sl'tt ling hasin for t...'r<..lJl•J soil.
Durtn~ thl' prt.. 't. .'l'l'Jinl! :!H yt:a rs. ho wcvl' r , Lakl'
Wino na had one,· mo re fi ll ed with soil and 11 wa s
dr.·d!(,· d again durinµ th,· I '150 I '153 pniod al a
,·ns l of $48 5,UOO . Sonw nl th,· dredge d material

Drawin~s from Norf/rt'm 1-°is/Jes hy Samuel Eddy anJ
James(,', llnJcrhill. (l')l974, Univcrsily of Minnt!sola.
l'rofosso r Underhill, William I>. Sl·hmiJ. and Cary L.
l'hillips art• t hi:: authors uf l-'isl1<•s of thC' Mimwsotu H. rxio11 ,
puMishct..I tly l he llnivc rsi l y of Min n i::so l a l,rcss in 1982 .

was used t.o ,·n·ate t h,· land on which the hospital
and high school wl'Te lall'T buil t.
A m"jor fi s h kill occurred during late winter
of I '165 hl'l'aUSl' of oxygen depiction . Most game
fish were killed and the lake qukk ly hecame dom inated hy the hardier huffalo . carp and h u llheads
that survived th,· k ill. Game fish wl'Te reintro dun·d . hu t th,·y he,·ame stun ted bec ause they had
to to lllfll'll' with ro ugh fish for s pace •nd food . A
se rn nd winter kill nccurrL'd in 196'1 , rompounding
the rough fish problem . Th e rough fish heran~ s0
ahundant that 1h,•y de,troyed m ost weed beds and
mused till' lake t o hl' constantly muddy . It was
apparent that w1111er kill s wo uld orcur with in ..:rea~ing. frl' lJll l'tll'Y hl'l.'.aUSl'
Lak4.:' Win o na was
Tftl:Ttng-tro rrr l' u t ro 1111rta t ttflrfrnrrcit men f<tTrl"-..,..-- - - - - - - - - - c xccs~ fl'rtilit.(tlion>.
The Lake Win o na ( 'o mmitlel' organized as a
non-profit corporation in 1973 to initiate a lake
re1..:lama1 io n proµram in l.'.OO(ll'ration with the City
of Win o na . the Mimll·sota Department of Natural
Resources and Win o na State Uniwrsity . The main
go al o f tht: n ·1.: laml.ltio n program was t o provide
safr, qu a lity fishinµ
l'S pecially fur d1ildrcn , the
dd c rl y and th,· disahlcd . Wino na and area ci tizens
con tr ih uted over $22.000 10 pay for an aeration
system and an elctrical fish barrier ; and the City o f
Wino na agreed t o o perat e a nd maintain th e m . The
Minne sota Department o f Na tural Reso urces. with
the aid of many volunteers. killed all fi sh in Lake
Winona and Bo ller Lake with a hiodegradahlc
dw111iral called rotrnone in Septcmher. 197J .
Volun1,•,· rs ckant•d up ove r 250,000 pounds of
dead fi, ll. m o st ot whll'h were s tunt ed buffalo ,
carp and ~i1.1. ard s had. The lake• was then restocked
with nurthnn pikl'. larµ,•mou th hass. s mallmo uth
bass. hlueµill. wallcy,-. d 1a nnel ,·at fish and muskellunge . Tntal llNR ,·nst s were ahout $~J.OOO
all
monil'S J erivl'J I rom f1shin~ lin~llSl' ft...'l'S and laxt"s
on fishm~ l' 4lll(lll1l'nt. In to tal . th1.• La kl' Wino na
proj~d !ms hl'l'll thl' mos t 1.·. ompkx lakl' rc:stnrati o n
project t:Vl'r unJ1.·r1akl•n in Min rH.'sota . Bio logists
at Wino n <..1 Stall' l1111v1.·rsi ty , in n1o pe-ration with
the Minll l'SO la DNR. maintain rq~ular hio logkal
a nd dll'm il'a l survl·11larll'1.' o f lhl· lake. The y afl'
assisted 111 this wor k hy SI. Mar y 's College biologisls ~nJ hy :-.tuJ1.•nt s from Winona Se ni o r ll igh
Sdwol.
Thl' Lakl' Wino na Committee is l.'omposed o f
vo lunteers from man y walks of life, and it always
wdl'.Oflll'S lll'W lllt.'lllhl·rs . The Committee Sl'rves as
a ,·ata lys t for m ·w lake p roj ~ c t s (e .g. bicycle paths .
fishing piers) and its memhers contribute th e ir
l lllll' to r4.:'ar nort twrn p ike. to l.'o nstrUl' t fishing
pll' rs , to l.'Ontro l rough fish. anti to raise mont.:y for
lll'W prOJ1.'l.'tS .
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DEPARTMENT OF BIOLOGY

Figure 13a.

Dredging of east Lake Winona 1950-1953.
City Engineer, Winona.

Photo courtesy of

Figure 13b.

Dredging of west Lake Winona 1950-1953.
City Engineer, Winona.

Photo courtesy of
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about 19,000 graves in it, and about 200 new ones are added each year. A
large submerged delta of soil has developed at the mouth of the ditch
leading from the cemetery. Heavy spring rains turn the west lake a
chocolate brown. During the past year, cemetery personnel have
experimented with methods of stabilizing the earth placed in the ditches.
Winona's flood dike now isolates Lake Winona from the Mississippi
River. Lake Winona receives no water directly from the river, but its level
rises and falls with river level because the sand bar separating the lake
from the river is very porous. A pumping station on the lake's outlet ditch
maintains the lake level during flood time.
Severe winter kills in 1965 and 1969 allowed stunted bigmouth
buffalo (lctiobus cyprjnellus), common carp (Cypr jnus carpjo), black
bullhead (lctalurus melas), and gizzard shad (Dorosoma cepedianum) to
dominate the lake until 1973, when a reclamation project was initiated to
create a sport fishery, mainly for children, the elderly and the
handicapped. The Lake Winona Committee, a non-profit corporation, raised
funds, installed equipment, and coordinated the cooperative efforts of the
Minnesota Department of Natural Resources, the City of Winona and Winona
State University. Most of the work was done by volunteers; virtually all
equipment was purchased by local contributors.
The reclamation of 1973 included: 1) installation of aeration
systems to prevent winter kills, 2) installation of an electric weir to
prevent rough fish from entering the lake from the river, 3) treatment of
the lake and tributary waters with rotenone to kill all fish, 4) cleanup of
over 225,000 pounds of dead fish (730 lbs/acre), and 5) restocking with
bluegill (Lepomis macrochjrus), largemouth bass (Micropterus salmoides),
smallmouth bass (Micropterus dolomi eu i), northern pike (Esox lucjus),
muskellunge (Esox masguinongy) and walleye (Stizostedion vitreum).
Fishing was excellent during the first 1O years following
restoration, but bluegills and crappies became stunted, primarily because
of: 1) excessive cover provided by lush growth of exotic curlyleaf
pondweed (Potamogetoo crisp us) that proliferated after the rough fish
were killed and the lake cleared, 2) insufficient predation, 3) insufficient
benthic invertebrates for food due to bottom sediments being anoxic, 4)
crowding, and 5) excellent spawning habitat existing along most of the
shoreline.
An Altosar weed cutter-harvester was purchased in 1982 and has
been used each summer to harvest nuisance aquatic plants. Northern pike,
bowfin (Amja calya) and flathead catfish (Pylodjctis oljyarjs) have been
stocked as predators to reduce numbers of bluegill. Fishing for northern
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pike and bass remains good.
Three fishing piers have made the lake accessible to handicapped
fishermen. The lake is now encircled by a 5.3-mile, asphalted, scenic path
that is used extensively by walkers, joggers, bicyclists, roller skaters,
and crosscountry skiers.
The physical and biological condition of the lake has been monitored
routinely by Winona State University, St. Mary's College and the Minnesota
Department of Natural Resources. Their data show that aeration is
essential to prevent winter kills, and that weed harvesting is prolonging
the useful life of the lake, but that the rate of eutrophication is
increasing due to storm sewer input.
An interceptor sewer line should be constructed to prevent nutrientcharged storm water from entering the lake. However, the lake has
accumulated enough nutrients (in the form of organic sludge) since it was
dredged in the early 1950's to last indefinitely, even if a storm sewer
interceptor line is constructed. Construction of a storm sewer
interceptor seems to be prohibitively expensive at the present time
because the entire line would have to be constructed below the water
table, necessitating expensive dewatering with fields of sandpoint wells.
The most feasible lake improvement measure at this time appears to
be extensive dredging to: 1) remove nutrient-rich sludge that also has a
high biochemical oxygen demand, 2) make the lake so deep (at least 16
feet) that rooted aquatic plants would have insufficient light to grow,
and 3) increase the volume of the lake and its capacity to store dissolved
oxygen.

IV.

Chronology of Efforts to Fill Riverbend lndustial Park and
Dredge Lake Winona.

August 2, 1985 - U.S. Army Corps of Engineers (USAGE) issues
public notice that the City of Winona has applied for a Section 404 Permit
to fill all of Riverbend Industrial Park between the Lake Outlet Ditch and
T.H. 61 (Appendix IV-1 ).
April 24, 1987 - Robert Bollant (Director of Public Works, City of
Winona) and members of the Lake Winona Committee (LWC) meet with
Robert Hemker (Modern Transport Co.) to determine the feasibility of
mining sand from beneath Lake Winona for construction purposes, thus
deepening and improving the lake. Further studies by Hemker determine
that this is infeasible. Hemker also surveys markets for Lake Winona peat
soil, but transportation costs make this infeasible. It also is deemed
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impractical for the city to buy a dredge and operate it with city
employees.
Dredging is a 24-hour operation, and present union contracts
would make the use of city employees prohibitively expensive.
March 5, 1986 - Paul Richert (USAGE) and Gary Wegge, U.S. Fish and
Wildlife Service (USFWS) are invited to Winona to inspect possible
disposal sites and discuss dredging options. They request additional
information about the dredging plan, spoil disposal sites, amount of
wetland to be lost, and assurance that there are no other spoil sites.
January 22, 1986 - The USAGE denies the Winona Port Authority's
permit application to fill 90 acres of Riverbend Industrial Park (Appendix
IV-2). In his letter of denial, Colonel Joseph Briggs advises the Port
Authority to reapply when it can show need for filling Riverbend.
April 6, 1986 - Robert Bollant and LWC members meet with Charles
Robers and Tom Abrams (Robers Dredging Co.) to discuss dredging
technology and to make plans for sounding East Lake Winona to determine
sediment profiles.
May 28, 1986 - Robers, Abrams and LWC sound East Lake Winona at
40 stations to determine sediment profiles.
October 2, 1986 - Bollant, Robers, Abrams and LWC review results
of May 28 sediment study.
April 10, 1987 - LWC submits recommendations for dredging Lake
Winona (Appendix IV-3), using wetlands along south side of Lake Winona
as disposal areas, and constructing a storm sewer interceptor.
April 27, 1987 - Bollant submits feasibility report to the Winona
City Council for dredging of Lake Winona (Appendix IV-4) based on LWC
recommendations and the results of recent studies. The report outlines
construction problems, projected costs, and a review of all possible spoil
disposal sites and the problems associated with each. City Council
directs Bollant to apply for necessary permits to dredge the entire lake,
using the area between T.H. 61-14 and Lake Winona east of Huff Street as
a disposal area.
September 4, 1987 - Bollant applies to USAGE and Minnesota
Department of Natural Resources (DNA) for permits for a pilot project to
dredge 34.4 acres (Appendix IV-5).
October 15, 1987 - USAGE issues Public Notice of Winona's permit
application (Appendix IV-6).
November 5, 1987 - A public meeting is held in Winona to discuss
permit applications. Represented were: City of Winona, USFWS, USAGE,
DNR, Winona State University (WSU) and LWC. No agency had problems
with dredging Lake Winona, but all had problems with the potential
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disposal sites because they were all classified as wetlands.
December 16, 1987 - On basis of DNA advisory, USAGE denies permit
application without prejudice (Appendix-8).
June 16, 1988 - Bollant, LWC meet with Charles Rober (Robers
Dredging Co.) to discuss dredging options.
July 18, 1988 - Bollant submits ammendment to the April 27, 1987
feasibility report to the City Council (Appendix IV-9). The amendment
discusses alternate potential disposal areas (Bronk farm between Gilmore
Creek and Goodview Road, Madison Silo gravel pit) and explains why each
is infeasible, mainly for environmental reasons. The areas between Lake
Winona and Highway 61 cannot be used as disposal sites because they are
wetlands, as indicated mainly by presence of purple loosestrife. The
report concludes that it is therefore only possible to dredge the east lake
and that the only plausible disposal area is Riverbend, which is also
classified as a wetland even though the new pumping station on the Lake
Winona outlet ditch drains the area, even during flood time.
September 28, 1988 - Bollant and LWC meet with Winona Port
Authority to explain possible use of Riverbend as disposal area and to ask
the Authority to accept muck from the lake atop the sand pad. Permission
granted.
October 5, 1988 - Bollant and LWC meet with DNA and Minnesota
Pollution Control Agency (PCA) to discuss feasibility of plans for dredging
and disposal.
March 17, 1989 - Bollant and LWC meet with Congressman Tim
Penny's staff to seek funding for lake dredging and Riverbend.
April 6, 1989 - City of Winona applies for permit (Appendix IV-10)
to dredge East Lake Winona using dredged sand to fill Riverbend. One half
of dredged muck would pe placed atop Riverbend sand, the other half would
be pumped into the hole created by sand removal.
May 2, 1989 - USAGE issues public notice of Winona's Section 404
permit application, which revises and combines earlier permit
applications (Appendix IV-11 ).
June 16, 1989 - Twenty-nine representatives of the following
organizations meet in Winona (Appendix IV-12) to review Winona's Section
404 permit application and to tour the proposed project areas: City of
Winona (Mayor, City Manager, City Council, Director of Public Works, Parks
and Recreation Director), USFWS, USAGE, PCA, Winona County Board of
Commissioners, LWC, WSU, Timothy Penny (US Congress), Steven Morse
(Minnesota Senate), Virgil Johnson (Minnesota House of Representatives).
July 25, 1989 - DNA, USFWS, USAGE, LWC, City of Winona, and WSU

27

meet to discuss Section 404 Permit application. Consensus is that Lak(-:i
Winona dredging and Riverbend filling are permissible if adequate
mitigation is accomplished via wetlands creation and/or improvement.
August 15, 1989 - City of Winona requests technical assistance
through USAGE Dredging Operations Technical Support Program (DOTS) and
Wetlands Research Assistance Program (WRAP) in the design of a
mitigation program related to the dredging of Lake Winona and the filling
of Riverbend (Appendix IV-13).
November 28, 1989 - Robert Bollant and Dr. Calvin Fremling (WSU)
meet with David Ballman (USAGE, St. Paul District) and Robert Lazor
(USAGE Waterways Experiment Station, Vicksburg, MS) (WES) to discuss
potential mitigation measures. Informally, they agree that in-lake marsh
creation is undesirable, but that it may be possible to restore the
wetlands between Lake Winona and Highway 61 as mitigation. The marsh
restoration would have the added benefits of loosestrife management,
education, and environmental interpretation.
WES will review draft
mitigation proposals routed to them through USAGE, St. Paul District, and
offer technical advice.
January 3, 1990 - City of Winona requests services of Dr. Calvin
Fremling to work with Robert Bollant in preparing a mitigation plan for
dredging Lake Winona (Appendix IV-14, 15).
January 26, 1990 - President Darrell W. Krueger (WSU) authorizes
one-half time release for Dr. Fremling, Spring Quarter 1990 (Appendix IV16).
February 12, 1990 - Fremling and Dr. Neal Mundahl (WSU) submit
funding proposal to the Legislative Commission on Minnesota Resources
(LCMR) for funding of marsh restoration project (Appendix IV-17).
July 13, 1990 - LCMR funding proposal denied.

V.

Proposed Plan of Industrial Park Creation, Lake Dredging,
and Mitigation for Wetland Loss
A.

Riverbend Industrial Park - Proposed Project

Because it is located on the Mississippi River floodplain, and
confined by flood levees and rugged bluff land, Winona has little room for
industrial expansion. Consequently, the city desperately needs additional
industrial land to remain economically healthy. The only area zoned for
heavy industry, with significant area yet to be developed, is Riverbend
Industrial Park located east of Mankato Avenue between the lake outlet
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ditch and Highway 61-14 (Figures 14, 15). There are 124 acres available
for development, including 28 acres already sold to Badger Foundry for
disposal of foundry sand. Because the Badger Foundry site is not
classified as wetland, no filling permits are required for the major
portion of that area. The long range plan of the city is to develop
industrial land on the bluff tops which rise almost 600 feet above the
city. However, it will be very expensive and energy intensive to extend
water and sewer lines to that elevation. The development of Riverbend
Industrial Park is proposed as an interim solution.
The City of Winona's master plan calls for the development of
Riverbend, and the Port Authority of Winona places high priority on its
filling and development. In recent years, both the City of Winona and the
Port Authority have supported applications to fill portions of Riverbend.
These permit applications were to: 1) fill 8 acres to construct Frontenac
Drive, 2) fill 7 acres between Frontenac Drive and the lake outlet ditch
for Renk Trucking, 3) develop an incinerator site for Winona County, and 4)
fill 81 acres, including the incinerator site, in conjunction with the
dredging of Lake Winona.
Frontenac Drive is designed to divert truck traffic from Mankato
Avenue directly to the large industrial area in the east end of Winona. The
1988 traffic map at the Eighth Street-Mankato Avenue intersection shows
11,500 vehicles per day passing through a residential area, and past the
grade school located at that intersection.
This proposed project. would fill the site of Frontenac Drive and all
remaining lowlands within Riverbend (96 acres total) to an elevation of
655.5 MSL at one time, rather than doing it piecemeal. The entire area
would be filled to a depth of 8 feet with sand dredged from the lake.
Ninety acres would then be topped with 3 feet of "muck" (sapropel,
copropel, silt, clay) dredged from the lake. Frontenac Drive would not be
covered. After drying to a depth of 1.5 feet, the muck could be used for
landscaping onsite or elsewhere in the City. The project would also
benefit Lake Winona, providing a window of opportunity for dredging that
will never exist again. It would also defray part of the cost of dredging
Lake Winona because Riverbend land could sell for about $30,000 per acre
when filled. The cost of the dredged sand fill would be about $26,875 per
acre. An additional cost of about $12,000 per acre for streets and
utilities would be borne by the City and is not reflected in the selling
price of the land. The cost of pumping muck to Riverbend would be charged
solely to the Lake Winona project, however, because it would not benefit
Riverbend.
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Prior to filling Riverbend, the existing trees would be cleared and
removed. Their stumps would remain . Riverbend has a natural
containment area. Additional dikes would be constructed to keep fill away
from the Permanent Dike and the area to the west sold to Badger Foundry.
Riverbend is protected from floods by the Permanent Dike and Pumping
Station completed in 1985.
The wetland within Riverbend is typified by plant species that are
indicators of wetlands, but they constitute a relic flora which is being
replaced by upland species. As explained previously, the area is kept
relatively dry by the pumping station on the the lake outlet ditch. The
pumping station was constructed in 1984 and became operational in the
spring of 1985. The pumping station includes three, 24-inch pumps, each
capable of pumping 13,000 gal/min, for a total pumping capacity of
39,000 gal/min . Pumping begins whenever river level rises to 647.0 feet
MSL (1929 adjustment). Although normal lake level is 646.5 feet, there is
a 0.5-foot decrease in head level from the river to the Lake Winona outlet.
Thus, the lake and Riverbend Industrial Park always drain into the outlet
ditch. Piezometer readings (Tables 1, 2) made in May and July, 1990
showed that the water table lay from 1.0-7.0 feet below ground surface,
even though the site was flooded temporarily when 4.99 inches of rain fell
in 22 hours on April 23 and 24. June, 1990, was one of the wettest on
record, receiving 5.98 inces of rain.
The most common trees in the area are willows and silver maples,
both arising mainly as clones from stumps of trees cut in 1973. Boxelder,
hackberry, and mulberrry are invading the area. Most single-stemmed
trees in the area are boxelder, indicating growth from seed rather than
from stumps. Boxelder are intolerant of having their roots submerged for
prolonged periods. The presence of numerous 10-15 year old specimens
throughout the area demonstrates the ongoing succession from a wetland
environment to an upland environment.
Riverbend includes 54 acres of forest land, none of which fits into
any of the wetland types of HEP (see section VII). The forest is not
covered with standing water, its soils are not waterlogged during the
growing season, and it is not seasonally flooded. The 10 acres of
grassland might be classified as Type 2 wetland (fresh meadow) if the
soil were waterlogged within a few inches of the surface during the
growing season, but piezometer measurements show that this is not so.
Our studies show that there are only about 1.85 acres of HEP
wetlands within Riverbend (see section VII. B. 2). They include 1.79 acres
of open water worth 133 habitat units, and 0.06 acres of shallow fresh
(
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Table 1 . Water table elevations at 5 piezometer stations within Riverbend Industrial Park in
relation to river level and ground level. Elevations are feet above mean sea level, 1929
adjustment. Data prior to 1990 are from U.S. Army Corps of Engineers. Piezometer locations
are shown in Figure 17.
:
~

E-3
*652.3

E-4
*650.9

E-5
*648.0

646.9

647.7

647.6

647.6

647.3

649.0

9/7/83

644.8

645.5

645.7

644.8

645.7

645.2

10/14/83

645.6

646.1

646.0

646.1

645.9

646.4

11121183

646.4

647.0

646.8

646.8

646.5

646.1

3/16/84

647.0

647.2

647.0

647.3

647.0

648.4

5/4/84

647.5

648.2

648.1

648.0

648.0

652.0

6/25/84

648.0

11/14/84

646.5

646.9

646.7

647.0

647.0

647.1

513190

646.6

647.0

646.9

647.0

645.8

647.1

5111190

646.5

649.8

647.0

644.2

645.8

647.1

5121190

646.5

646.1

646.1

646.9

645.7

647.5

7/5/90

646.5

647.2

646.9

646.9

645.9

647.6

E-1
*650.6

5/26/83

Date

E-2

Pool 5A
Tail waters

646.5

* Soil surface.
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Table 2. Depth of water table (feet) beneath ground level at 5 piezometer stations within
Riverbend Industrial Park. Piezometer locations are shown in Figure 1 7.

~

E-1

E-2

hl

E-4

JU

5/26/83

2.9

6.2

4.7

3.3

0.7

917/83

5.8

8.4

6.6

6.1

2.3

10/14/83

5.0

7.8

6.3

4.8

2.1

11121/83

4.2

6.9

5.5

4.1

1.5

3/16/84

3.6

6.7

5.3

3.6

1.0

5/4/84

3.1

5.7

4.2

2.9

0.0

6/25/84

2.6

11114/84

4.1

7.0

5.6

3.9

1.0

513190

4.0

6.9

5.4

3.9

2.2

5111190

4.1

4.1

5.3

6.7

2.2

5121190

4.1

7.8

6.2

4.0

2.3

7/5/90

4.1

6.7 .

5.4

4.0

2.1
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marsh worth 6 habitat units, for a total of 139 habitat units. The 1. 79
acres of open water were created in 1974 by the City of Winona when it
dredged ditches for utilities preparatory to the aborted filling of
Riverbend. The ditches have remained since that time and are now
inhabited by beaver which have dug dens into adjacent spoil piles .
The shallow fresh marsh within Riverbend Industrial Park was
assessed in July, 1990. Its total area was approximately 2,500 square
feet (0.06 acres) and its water surface was interspersed with the
following plant species : arrowhead (Sagjttarja latifolja), broadleafed
cattail (Typha latifolia), softstem bullrush (Scirpus yaljdus), needlerush
(Eleocharjs ac jcularjs), knotted rush (Juncus nodosus), and lesser
duckweed (Lemna minor). Its moist edges contained swamp milkweed
(Asclepias jncarnata), reed canary grass (Phalarjs arundinacea), sandbar
willow (s..al.ix interior), blue flag (~ sp.), purple loosestrife (Lythrum
salicarja) , swamp horsetail (Egujsetum fluy jatile), and water plantain
(Alisma triviale) .
This marsh obviously is a diverse, high-quality wetland, but it is
threatened by purple loosestrife and by runoff from the adjacent storage
yard that is paved with crushed dolomite. A 1 :1 slope separates the marsh
from th~ storage yard that rises approximately 8 feet above it. It is
apparent that dolomitic sediment is washing into the marsh, decreasing
its depth and area.
Benefits of project
1.
It would provide industrial space and
employment.
2.
It would concentrate industry in one place, away
from residential, riverside, and scenic areas.
3.
It would reduce truck traffic near a school and in
residential areas .
4.
It would enable the area to be filled in a planned
manner, rather than have it filled piecemeal.
5 . . It would provide the only possible disposal area for
sand dredged from east Lake Winona.
6.
It would provide temporary storage for muck
dredged from Lake Winona .
Detriments of the project
1.
It would destroy 1.85 acres of Types 3 and 5
wetland .
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2.

It would dispossess an unknown known number of
beaver and other species of wildlife.

Estimated cost of the project
1.
Clearing - (lump sum)
$20,000
2.
Dredging 1,280,000 cubic yards
of sand @ $2.00 per cubic yard
$2.560.000
Total cost to fill 96 acres of
Riverbend
$2,580,000
Cost per acre = $2,580,000/96 =
$26,875
City utilities adequate to serve this industrial site are readily
available adjacent to the site. Thus, the cost of providing industrial land
ready for development at $26,875 per acre is feasible for Winona. The
cost of dredging sand, in the amount of $2,580,000 , would be charged
against the increased land value of 96 acres in Riverbend Industrial Park.

B.

Lake Winona Dredging - Proposed Project

Dredg ing would be confined to east Lake Winona , which has a water ·
surface area of 215 acres . About 163 acres are less than 15 feet deep and
consequently support dense growths of nuisance aquatic plants, primarily
curlyleaf pond weed (Po tam o ge to n c ri spus). Based on limnological studies
done by Winona State University, the Lake Winona Committee has
recommended that large areas of the lake be deepened to 16 feet to: 1)
control weed growth , 2) remo.ve nutrient-rich sediments that have a high
biochemical oxygen demand, and 3) increase the volume of the lake.
Because area residents hold the lake in such high regard as a recreational
and scenic resource , the Winona City Council has adopted the dredging of
Lake Winona as a goal (Appendix IV-14).
The averag e depth of the east lake is 8 feet. This figure does not
truly reflect the shallowness of the lake, however, because it is inflated
by the small, but deep dredge holes along the north shore. About 78% is 10
feet or less in depth, and about 49% is 5 feet or less in depth . Only 10%
is 15 or more feet in depth.
Lake sediments were sounded at 40 locations on May 28, 1986,
revealing that the lake is underlain with 8 to 20 feet of muck which is
underlain with sand. The upper stratum of the muck layer consists of a
sapropel-copropel layer varying in depth from about 6 inches in shallow
areas to over 4 feet in deep areas. The lower muck strata are composed
mainly of silt deposited by floods of Gilmore Creek . Muck is not suitable
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for industrial fill, but sand is ideal.
The City Council accepted a feasibility report from Robert Bollant
(Director of Public Works) on April 27, 1987, recommending that
Riverbend be filled with sand dredged from a 24-acre hole at the extreme
east end of the lake (Appendix IV-11 ). The hole is already about 36 feet
deep, having been dredged in the early 1950's. The proposed dredging
would deepen the hole to at least 60 feet and would enlarge it due to
slumping of steep sides. About 500,000 cubic yards of muck would then
be dredged from the lake bottom and pumped into the 24-acre hole.
Approximately 80 acres of the lake could thus be deepened from an 8-foot
depth to a 16-foot depth. A containment boom (silt curtain) would be
constructed from the point near the hospital to the Hamilton Street boat
landing to contain sediment during the muck-dredging operation. Robers
Dredging Company of Lacrosse, Wisconsin has used containment curtains
and found them effective.
The 80 acres to be deepened to a 16-foot depth would include the
north half of the lake and both the east and west ends, which are the
most heavily used areas of the lake (Appendix IV-10). Added to the 52
acres already at least 15 feet deep, this would make 132 acres of the lake
deeper than 15 feet.
After the April 27, 1987 feasibility report was accepted by the City
Council, the Winona Port Authority agreed to allow placement of 3 feet of ·
dredged muck atop the dredged sand fill at Riverbend. The Lake Winona
Committee had made this request because doing so would allow more muck
to be totally removed from the lake. When dry, the muck would shrink to a
depth of about 1.5 feet and could be recovered as top soil, and used for
landscaping purposes. Such soil is usually sterile for about two years, but
becomes highly productive as it ages, especially if limed. Frontenac Drive
would not be covered, leaving 90 acres to receive 450,000 cubic yards of
muck.
Benefits of the project
It would deepen 80 acres of the lake, thus inhibiting the
1.
growth of nuisance aquatic weeds and indirectly reducing
stunting of panfish.
2.
It would increase the aesthetic appeal of the lake.
It would increase the volume of the lake, thus providing
3.
addditional living space for fish and increased storage of
dissolved oxygen.
It would remove sediments that supply nutrients directly
4.
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5.

6.

7.
8.
9.

to rooted aquatic plants and indirectly to phytoplankton
via the water column.
It would remove sediments that have a high biochemical
oxygen demand (BOD), thus reducing the degree of hypoxia
at the mud-water interface and the consequent release
of phosphorus, which stimulates plant growth.
It would probably make artificial aeration unnecessary
for at least 15 years, based upon the interval from the
1950's dredging to the first winter kill in 1965.
It would make the lake bottom more productive of
benthic fish-food organisms.
It would extend the useful life of the lake, probably for
50 years or more.
It would make the lake more swimmable and fishable.

Detriments of the project
1.
It would be expensive.
2.
It would necessitate the expenditure of fossil fuels.
3.
Suspension of high BOD sediments during dredging may
cause fish kills.
4.
Dredging treats the symptoms of eutrophication, but not
its causes.
Cost of the project
The cost of pumping 1,280,000 cubic yards of sand to Riverbend
Industrial Park, along with the cost of clearing Riverbend Industrial Park,
would be charged to F~iverbend land development costs. This total is
estimated at $2 .580,000.
The cost of dredging 950,000 cubic yards of muck would be charged
to the estimated cost of dredging Lake Winona. The estimated cost is as
follows:
1.
500.000 cubic yards of muck to be dredged
into 24-acre hole @ $1.20 per cubic yard
$600,000
2.
450 ,000 cubic yards of muck to be dredged
to Riverbend @$2.00 per cubic yard
$900 .000
Total cost of dredging Lake Winona
$1,500,00
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C.

Mitigation
1.

Background information

Wetlands mitigation, a recent addition to the regulatory process, is
an attempt to accomodate development while preserving wetlands. It
tries to moderate or lessen the intensity of negative impacts on wetlands
through specific actions - such as restoring damaged wetlands, enhancing
wetlands, or creating new ones - to compensate for wetland loss via
construction activities.
On February 7, 1990, the final memorandum of agreement (MOA)
between the U.S. Army Corps of Engineers (USAGE) and the U.S.
Environmental Protection Agency (EPA) outlining the procedures for
determining the type and level of wetlands mitigation necessary to meet
the requirements of Section 404(b)(1) of the Clean Water Act became
effective.
The final MOA, which changed some of the provisions of the original
document, involved months of negotiations between the USAGE, EPA and
the White House. The MOA is meant to provide internal guidance to USAGE
and EPA staff on how to implement existing Section 404 permit
regulations. The MOA notice was published in the Federal Register on
February 15, 1990.
While the MOA has been described by the USAGE as being consistent
with President Bush's goal of no overall net loss of wetlands, it by design
apparently falls short of establishing such as national policy. The task of
developing recommendations on a national, no-net-loss policy has been
delegated to the Domestic Policy Council's Inter-Agency Task Force on
Wetlands.
The following sections deal with the feasibility of mitigating for
loss of 1.85 acres of Types 3 and 5 wetlands if Riverbend is filled. We
understand that no mitigation would be necessary for dredging Lake
Winona.

2.

Storm Sewer Diversion as a Possible Mitigation
Measure

The previously discussed MOA probably would not include storm
sewer diversion as a mitigation measure for lost wetlands because the
measure would not create new wetlands or restore wetlands which have
been degraded. Nevertheless, this measure has been suggested. It is
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included here because considerable time and effort have been expended to
determine its feasibility.
It obviously would be desireable to intercept nutrient-charged storm
water which enters Lake Winona via its storm sewers . Lake Winona's
weed problem is due largely to the lake's shallowness, but also due to its
highly eutrophic status. In addition to nutrients such as lawn fertilizers,
storm sewers contribute tree leaves and grass clippings that supply
additional nutrients and have a high biochemical oxygen demand, as well
as debris, sand, silt. oil, and potential toxins.
Unfortunately, sewer construction in Winona is a very complex,
expensive process because: 1) the water table is so close to the surface
that most sewers must be submerged, 2) the sandy soils are very porous
allowing rapid infiltration, 3) the gradient to the lake outlet ditch is so
slight that flow is very slow, unless lift stations are employed, 4) the
sewer interceptor would be partially filled with water at all times,
lessening its capacity to handle storm surges, 5) building a sewer below
the water table necessitates sand-point well fields, manifolds, and pumps
to dewater construction sites, and 6) it may be necessary to construct a
lagoon to remove phosphorus from the storm water before it is discharged
into the river.
The storm sewer diversion would consist of intercepting all the
storm sewers emptying into the east lake along the north shore and
constructing an interceptor storm sewer along the north shore easterly
past Lake Winona to discharge into the lake outlet ditch east of Mankato
Avenue (Figure 16) . The pumping station located on the outlet ditch would
assure free fall of storm water into the ditch, even during flood time.
The proposed interceptor is based on a five-year design, for which
the major part of the city is designed. This means, theoretically, that the
storm sewer interceptor line would be overloaded once every five years.
It is assumed that the overflow would flow directly into Lake Winona.
This periodic flushing rnay be especially detrimental because each flush
would contain nutrient-rich sediments accumulated during the preceeding
period of low precipitation.
Benefits of the project
1.
It would decrease loading of nutrients, high BOD detritus,
debris, sediment, oil, animal feces, and potential toxins.
2.
It would reduce the chances of chemical and oil spills
into the lake.
3.
It would increase the effective life of the lake.
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Detriments of the project
1.
It would be prohibitively expensive.
2.
Construction would cause temporary damage to parkland
and disruption of traffic.
3.
It would cause the expenditure of fossil fuels and
nonrenewable resources.
Estimated cost of the project - $3,303,000 (Table 3)
This cost estimate is for the east lake only. Running an
interceptor line along the north side of the west lake would at least
double the cost because of increased distance from the outlet ditch. We
conclude that the construction of a storm interceptor sewer line is not
economically feasible at this time.

3.

Wetland Restoration as a Mitigation Measure Proposed Project

This project proposes to restore two city-owned wetlands that lie
adjacent to Lake Winona and within the City of Winona (Figure 1) as
mitigation for loss of wetland in Riverbend Industrial Park (Figure 17).
Present investigations, however, indicate that the restorations would be
desirable even if the Lake Winona and Riverbend projects are not
consumated. West Marsh comprises 12.5-acres and is bounded by K-Mart
Shopping Center, the Lake Winona bike path, and Trunk Highway 61. East
Marsh comprises 18.9 acres and runs eastward from Huff Street between
the Lake Winona bike path and Trunk Highway 61. Both areas presently are
dominated by the noxious exotic weed, purple loosestrife (Lythrum
salicaria), which must be controlled by the city under Minnesota statute.
The proposed restoration would: 1) lead to the management of the purple
loosestrife, but not its erradication, 2) provide improved habitat for
native wetland biota, 3) impound stormwater runoff to reduce nutrient
loading into the lake, and 4) establish the wetlands as areas for
environmental interpretation and education. The project would be a
cooperative effort involving Winona State University faculty (pre
-restoration planning, environmental studies, interpretive planning) and
WSU students (environmental studies, class projects), the City of Winona
(engineering, construction), the Lake Winona Committee (overlook
construction), and area citizens (revegetation, volunteer efforts). Visitor
access to the restored areas would be provided by connecting access
points to an extensively used, asphalted, multiple-use path that presently
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TABLE 3.
COST ESTIMATE
STORM SEWER DIVERSION
EAST LAKE WINONA
1990 PRICES

Item
1.
2.
3.
4.
5.
6.
7.

B.
9.
10.
11.
12.
13.
14.
15.
16.

J>-~scr,tptJQn

54 11 RCP

-

Unit
Cost

Total
cost

LF
LF
LF
LF
LF
LF
LF
LF
EA
EA
EA
EA
EA

2
3
1
400 SY

190
210
250
360
400
530
600
850
6,000
16,000
23,000
30,000
50,000
15

70,300
107,100
275,000
468,000
400,000
699,600
420,000
144,500
36,000
48,000
46,000
90,000
50,000
6,000

LS

4,000

4,000
141,500

Quantity

III

60 11 RCP - III
66 11 RCP - III
90 11 RCP - III
96 11 RCP - III
108 11 RCP - III
120 11 RCP - III
120 11 RCP v - ,Jacked
Mil # 1-6
Mii # 7-9
Mii # 10-11
Mii # 12-14

Head Wall - outlet
Pavement Restoration
Including Bike Path
Watermain Relocation
Contingency

370
510
1,100
1,300
1,000
1,320
700
170
6
3

.

'l'otal Construction Cost
Engineering and Administration

$3,006,000
297,000
$3,303,000
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encircles the lake. Revegetation with a variety of native wetland plants
differing in texture, height, and color will relieve the present single
-species monotony and enhance the wetlands' aesthetic appeal for
visitors. The greater and more typical diversity also would make the
wetland a model wetland for local primary and secondary schools.
Irregular contours of shorelines and islands would improve aesthetically
the appearance of the areas which are presently dissected with straight
ditches and dikes.
The proposed restorations have been discussed with personnel of the
Wisconsin Department of Transportation and the Wisconsin Department of
Natural Resources, who were involved directly with the restoration of
degraded wetlands in and near the City of Madison as mitigation for
highway construction. Additional discussions of the proposed project
have involved personnel from a variety of organizations and agencies that
are involved in wetlands assessment, management, and restoration,
including the Minnesota Department of Natural Resources, USAGE
Waterways Experiment Station (Vicksburg, MS), USAGE (St. Paul District),
USFWS Upper Mississippi River National Fish and Wildlife Refuge (Winona),
USFWS Montezuma National Wildlife Refuge (Seneca Falls, NY), USFWS
Trempealeau National Wildlife Refuge (Trempealeau, WI), and biologists
from St. Mary's College (Winona, MN).
The project would use the intensively studied Weaver Bottoms of the
Mississippi River and Trempealeau National Wildlife Refuge as reference
wetlands. The Weaver Bottoms Rehabilitation Project has been very
successful, receiving the 1989 Chief of Engineers Award of Excellence,
the USACE's highest award for projects worldwide. It also was selected
as the top project in the Environmental Category; in the 20-year history of
the awards program it was the first project from that category to win the
top award. In 1988, this project also received the environmental
engineering grand prize from the Minnesota Consulting Engineers Council
of Minnesota. The primary research work for the Weaver Bottoms
Reclamation Project was done in 1975-1978 by Winona State University
and St. Mary's College personnel under contract with the USAGE and the
USFWS.
Prior to restoration, the two areas would be assessed to determine:
1) the nature of the existing physical habitat, 2) the present dominance of
loosestrife, 3) the use of loosestrife-dominated areas by wildlife, and 4)
the current status and distribution of native wetland plants and animals.
Recent high-altitude infrared and true-color stereoscopic photos from the
USFWS Long-Term Resources Monitoring (LTRM) Program have been used to
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make detailed base maps and to plot plant distribution (Figures 18, 19).
Ground truthing would ensure the accuracy of plant distribution maps.
Preliminary surveys of habitats, water chemistry, plants, and animals are
presently underway, but thorough inventories are needed to adequately
document the state of the present wetlands and their plant and animal
residents.
Post-restoration monitoring and inventory would be done intensively
during the first two years subsequent to restoration. Water chemistry and
changing plant and animal communities would be monitored and compared
statistically and/or photographically with those in reference wetlands
(Weaver Bottoms and Trempealeau National Wildlife Refuge). Highaltitude infrared and true-color photographs from LTAM also would be
used to assess vegetational changes in the restored areas. Because of the
wetlands' proximity to Winona State University, long-term observations
would be done routinely as field work in limnology, ecology, and
entomology classes. These data would be valuable to those conducting
similar restoration projects
a.

Restoration of East Wetland

During times of normal lake level there is no open water in East
Marsh. The plan (Figure 20) calls for excavating 11.4 acres to an average
depth of 3 feet below normal water level to an elevation of 644.5.
Excavated material would be piled around the perimeter of the site and
also within the site as needed, creating berms and islands. An 0.8-acre
area east of and adjacent to Huff Street would be filled with excavated
material and reserved for a hangglider landing area. The restored marsh
would have direct connection with the lake only during periods of high
runoff. The berm upon which the bike path is built would act as a dike
allowing water elevation in the restored marsh to be raised one foot by
runnoff and input of storm sewers. The one-foot rise would be made
possible by installing a sill in each of the three culverts which presently
drain the area. The floors of the culverts presently are about two feet
higher than normal lake level. Water areas would be replanted with native
aquatic plants. Berms and islands would be planted with trees and shrubs
as in the K-Mart area. The cost of excavation would be about $136,500
and the cost of the water level control structures would be $3,000.

46

East lake Winona
East Lc1ke Winona

East lake Winona

PL

___

AG

. ,,...,

Figure 18.
AG

EAST MARSH
RESTORATION SITE

]_

CT-Cattails
BE - Box Elder
DL-DayLily
WI-Willows
SU-Sumac
OW - Open Water
SM - Silver Maple
PG - Phragmites

--

47

RB - River Birch

WG -

Wild Grape

CW - Cononwoood
Honeysuckle
TA - Trembling Aspen
PL - Purple Loosestrife
AG - Assorted Grasses
HS -

iu'...J

b.

Restoration of West Wetland

West Marsh consists of 4.3 acres dedicated to the city as wetlands
in conjunction with K-Mart development and 8.2 acres owned outright by
the city. Existing ground elevation is 12 -18 inches above normal water
level. Presently, 1.25 acres of the marsh are open water/deep fresh
marsh. The plan (Figure 21) calls for excavating the marsh (with dragline
or backhoe) to an average depth of 3 feet below normal water level (644.5
feet above sea level). It would be difficult to pile the excavated material
greater than 4-5 feet high due to its soupy characteristics. The
excavation would create 6.7 acres of open water which would be replanted
with native aquatic plants. Newly-created berms and islands would be
planted with reed canary grass (Phalaris arundjnacea) and native floodplair
trees and shrubs, especially those that have wildlife value. Sand blankets
would suppress loosestrife and create additional habitat diversity,
especially for turtles and shorebirds. The cost of excavating 37,200 cubic
yards of material @ $2.00 per cubic yards is $74,400. The restored
wetland would be connected to Lake Winona by a 54-inch arch culvert. The
cost of the culvert would be $5,525. The culvert would be grated to
prevent carp access to the marsh. Lowering the level of Lake Winona one
foot prior to construction would partially dewater the soil and make it
easier to excavate and pile.
c.

Development of Environmental
Interpretation/Education Materials
Curricula

and

In the continental United States, more than half of the original
wetlands have been destroyed. The situation is most severe in and around
urban areas where few wetlands have gone undrained or undeveloped.
However, their potential for environmental interpretation and education
makes urban wetlands some of the most essential in the nation.
Urban wetlands are important because they are accessible to large
numbers of people on a regular basis. According to Ralph Rogers, U.S.
Environmental Protection Agency wetland specialist for the state of
Oregon, "Wetlands exist out of the city, but the most convenient way for
most people to learn about them is in the city" (Johnson, 1989). By the
year 2000, projections indicate that 90% of all Americans will live in
urban areas. The great majority of Americans likely will learn and care
about wetlands only through trips made to urban wetlands.
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PLAN

EXHIBIT NO. I

Cities across the U.S. have begun restoring, protecting, and
preserving their urban wetlands. These wetlands provide valuable habitat
for a wide range of plants and animals, including threatened or endangered
species. Some cities now use wetlands to cleanse stormwater runoff and
sewage effluent. By incorporating hiking trails, picnic areas, interpretive
programs, and educational activities into their management plans, cities
have been able to cultivate public understanding and support for wetlands
conservation.
The proposed projects would serve vital interpretive/educational
and research functions because of their proximity to Winona State
University and St. Mary's College. Their interpretive and educational
mission would be enhanced by their location within the City of Winona and
their proximity to area schools, Highway 61, the multiple-use path and
adjacent parklands, and the City's planned Upper Mississippi River
Interpretive Center.
The restored wetlands would be used to educate the public on the
importance of wetlands and the degradation of area wetlands by
loosestrife. An overlook and interpretive signage would be constructed at
one of the sites. Wetland exhibits would be erected in the adjacent
Tourist Information Center. Wetlands educational activities would be
developed. Post-restoration visitor use and interpretive plan
effectiveness would be evaluated.
During and after restoration, the two wetlands would provide an
opportunity for wetlands environmental interpretation and education in an
urban environment. Public interpretive efforts would be maximized by
bringing wetlands awareness to the large population presently using the
adjacent 5.3-mile, multiple-use path. A three-month study conducted in
spring, 1990 showed that people used the path as many as 43,000 times
per month (Swanson and Gilbertson, 1990). Summer usage is probably
even higher. The wetlands are within easy walking distance of Winona
State University, East Marsh is only 100 feet from Winona's Tourist
Information Center that accomodates over 17,000 tourists per year. Lake
Winona is the first Minnesota lake that many tourists see. The close
proximity of the wetlands to Winona State University, St. Mary's College,
and local high, middle, and elementary schools would provide for student
environmental education and research opportunities. Media contact with
the public during restoration, informational materials for visitors during
and after restoration, and evaluation and modification of
interpretive/educational programs would help generate public
understanding and support for wetlands conservation.
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d.

Purple Loosestrife Management

Purple loosestrife has degraded wetland habitats throughout the
eastern United States, often forming monotypic stands across entire
wetlands. It out-competes most native wetland plants, reduces plant
diversity, and results in a loss of animals that depend on native plants for
food and cover.
Minnesota is the first state to develop a comprehensive program to
control the spread of loosestrife. Mechanical and chemical control
methods currently are in use to control the weed in many localities, and
biological control is a future hope. However, dense stands of loosestrife,
such as those dominating the proposed restoration sites, do not respond to
typical control measures. The proposed project would: 1) excavate areas
to increase water depths to inhibit loosestrife, 2) minimize shallow
water zones where loosestrife could become established, 3) create berms
and islands too dry for optimal growth of loosestrife, 4) create sand
blankets to suppress loosestrife, 5) revegetate wetland areas with
cattail, lotus, pickerel weed, lily, arrowhead, and wild rice, and 6)
revegetate upland areas with reed canary grass (Phalaris arundinacea),
river birch (Betu la ni.Q.r.a), speckled alder (A l nus jncana), silver maple
(Akfil saccbarjnum), white ash (fraxinus amerjcana), red osier dogwood
(Corn us stolonifera), black willow (s.atix ni.Q.r.a.), swamp white oak
(Ouercus bjcolor), elderberry (Sambucus canadensjs), and false indigo
(Amorpha fr uitjcos a). We recognize that reed canary grass is an exotic,
but it may be the only grass that forms stands dense enough to compete
with loosestrife on disturbed soil. Reed canary grass also furnishes good
waterfowl nesting cover, especially if it is interspersed with shrubs.
Dense shade created by trees and shrubs on islands and berms would
inhibit loosestrife on drier soil, as would sand blankets. The sand
blankets also would increase habitat diversity, especially for oviposition
of turtles and shorebirds.
Open water areas could be increased in size by removing sediment
from the site. However, the sediment serves as a loosestrife seed bank,
perhaps containing 21,000 viable seeds per square meter (Klips, 1990).
Therefore, it would be retained on site, being used to bury existing stands
of loosestrife, and to create islands and buffer zones. Construction
machinery would be cleaned thoroughly before leaving the site to prevent
transport of loosestrife seeds to new areas.
Personnel of the USFWS Montezuma National Wildlife Refuge (Seneca
Falls, NY) probably have had the most experience with loosestrife
management. We have discussed our plan in detail with Refuge Manager
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Gene Hocutt, who made many valuable suggestions. He concurs that our
proposed plan probably would provide the most effective means for
suppression and management of loosestrife in the areas to be restored.
We have done an extensive literature search regarding loosestrife
management and marsh restoration (see bibliography).
Benefits of the restoration project
1.
It would create high-quality wetlands, replacing
poor-quality wetlands dominated by purple loosestrife.
2.
It would increase habitat diversity, thereby enhancing
wildlife populations.
It may develop new methods for managing loosestrife.
3.
It would create wetlands in an urban environment,
4.
bringing wetlands to the people.
It would enhance the beauty, natural environment, and
5.
serenity of the multiple-use path that runs adjacent
to the wetlands.
6.
It would result in removal of nutrients from storm
water.
7.
It would beautify an area now blighted with monotypic
stands of loosestrife.
8.
It would create habitat for amphibian reproduction in an
area where such habitat is scarce.
9.
It would enhance the education of students and the public
about the vp.lue of wetlands.
10.
It would create a living laboratory for university
researchers.
11.
It would provide hands-on experience for children and
adults who volunteer to assist in the restoration.
Detriments of the restoration project
1.
It would be expensive.
2.
It would necessitate the expenditure
of fossil fuels.
3.
It would require an intensive public education effort to
allay fears of increased mosquito production, and to
convince the general public that marshes are desirable.
In anticipation of public concern about the possibility of
the restored marshes providing more "swamps for mosquitoes to breed in,"
we have consulted with Robert Sjogren (Metropolitan Mosquito Control
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District) and Harold Chapman (American Mosquito Control Association).
The two experts agree that the marsh restoration plan is good and should
reduce mosquito populations providing that certain precautions are taken.
Gentle slopes covered with reed canary grass are excellent
producers of Aedes yexans, especially where thatch has accumulated and i~
saturated with water. Water-saturated reed canary grass thatch provides
optimal habitat for overwinter survival of A. vexans eggs. Reed canary
grass occurrence is the single best indicator of nuisance mosquito
production areas (91 % frequency of occurrence in the Twin Cities area).
A. vexans does best in shallow, temporary pools where there are no fish or
invertebrate predators.
Control of A. yexans is best accomplished by eliminating gradual
slopes, increasing slopes to 3:1, and creating permanent, deeper, openwater areas. Water within loosestrife stands is not as good A. yexans
habitat as the reed canary grass-water interface. In all likelihood.
interface areas would continue to be dominated by loosestrife, thus
lessening the area available for mosquito production.
Creating expanses of open, permanent water would encourage natural
invertebrate predators. Occasional sump holes should be dug to act as
reservoirs for invertebrate predators. Care should be taken to ensure that
temporary pools of water do not accumulate on the backside of berms.
If cattails become abundant, the mosquito Coguillittieia (Mansonia)
proturbans could become a problem. The species lives on cattail roots (as
many as 260 on the roots of one plant). The species produces one very
obnoxious brood per year and is not very vulnerable to predators and
insecticides because it lives in silt all its larval and pupal life, only
coming to the surface to emerge as an adult. The best control method for
this species is to dry the marsh periodically (but this would facilitate
loosestrife). Barr (1958) contains a good account of the ecology of .Q..
proturbans .

VI.

Results of Field Investigations Conducted During Spring
1990
A.

Riverbend Industrial Park - Vegetation Mapping

The following is based on engineering data supplied by the Winona
City Engineer and a research paper "Ecological Characterization of
Riverbend Industrial Park" by Bruce Ebnet, Winona State University Biology
Major, May 1990.
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Introduction
Riverbend Industrial Park is being considered as a repository for
sediment to be dredged from Lake Winona, but permit applications have
been denied, primarily because the area supports wetland vegetation and
has hydric soils. The City of Winona contends that the area is no longer a
wetland because the pumping station on County Ditch No. 4 keeps it dry
during all seasons. The purposes of this study were to: 1) map the present
vegetation of the area, 2) determine the proximity of the water table to
the soil surface, 3) determine the degree to which upland species of
vegetation are invading the area, and 4) make observations of wildlife and
human usage.
Methods and Materials
A base map (Figure 17) was made by projecting a photographic slide
of a USFWS high altitude, infrared photograph (9-16-84, 1 :24,000) on
paper and tracing pertinent structural features, thus producing a map at a
fractional scale of 1 :1,200. Transect lines, 400 feet apart and running in
a north-south direction, were established, using Sylva compass, range
pole and steel tape. Transects were marked with fluorescent tape.
Vegetative boundaries were determined along transects by actual
measurement and by using a range finder. Relative elevation of the water
table was determined by dire.ct measurement in 5 piezometric wells
installed by the Corps during construction of the permanent dike. Wildlife
observations were made during the course of the vegetation studies.
Results
Major species of vegetation are mapped in Figure 17. The major tree
species of the area are willow (.s..a.Jix interjor), silver maple (~
saccharinum), cottonwood (Populus deltoides), and boxelder (Mfil
negundo). Open areas are dominated by reed canary grass (Phalaris
aru nd in ace a). Major wildlife species include whitetail deer, cottontail
rabbit, and beaver. The only permanent surface water exists in the utility
ditches dug in 1974 and in the small marsh near Fleetfarm. Data collected
from piezometer wells are included in Tables 1 and 2.

-.
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Conclusions
Most of the trees in the area logged in 1974 are multiple-stemmed,
indicating that they are clones arising from stumps. The presence of
single-stemmed boxelder among them demonstrates invasion of the
floodplain forest by an upland species. Piezometer measurements during
May showed that the water table lies 3-6 feet below ground level, even
after a 5-inch rain on April 22 left the entire area inundated to a depth of
from 2 inches to 4 feet (the latter in the marsh) for about a week.
Percolation of rain water is retarded because underlying sandy sediments
are capped by fine alluvial sediments that range in thickness from 1.5 to
12 feet deep. Sand occurs throughout most of the area at depths of 9-15
feet. The marsh exists because it lies in a shallow basin, perched on a
lens of fine sediment. The water table is maintained significantly below
ground level by drainage via County Ditch No. 4 and its pumping station.
The only source of water for the area is precipitation. The wetland
vegetation of the area is a relic stand.

B.

East Marsh - Vegetation Mapping and Analysis

The following is a summary of a research paper, "Wetland
Vegetation Sampling, East Restoration Site" by Jeffrey W. Jambretz,
Winona State University Biology Major, May 1990.
Introduction
The East Marsh bordering Lake Winona contains large stands of
purple loosestrife and many trees. Because this site may be restored
to make it a better wetland, this project was designed to identify and
map the vegetation presently occupying the area. In addition, density
estimates for purple loosestrife and the major tree species were made.
Methods and Materials
A map (Figure 18) of the vegetation of the East Marsh was developed
using a 1984 U.S. Fish and Wildlife Service high-altitude infrared
photograph of the site. Field studies were used to identify the
vegetation and to modify the map to include changes in the vegetation
between 1984 and 1990.
Vegetation in the three open areas of the marsh was sampled using a
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transect sampling method. Two or four transects totaling 100 m were
sampled in each of the three areas to obtain data used to calculate
density, frequency, coverage, and importance indices for purple
loosestrife and other herbaceous vegetation.
The point-quarter sampling method was used to sample trees in
each of ten wooded areas around the perimeter of the marsh, and data
collected were used to calculate the same indices as listed above.
Results
The three large open areas of the East Marsh were dominated by
purple loosestrife. The loosestrife areas are separated from one
another by trees such as boxelder, willow, sumac, cottonwood, and
trembling aspen. These same species also formed a border around most
of the marsh. Scattered patches of cattails, Phragmjtes, assorted
grasses, daylily, wild grape, honeysuckle, and lilac also were present
throughout the area
Relative densities for loosestrife in the three areas ranged from
0.78-1.00, relative frequencies from 0.67-1.00, relative coverages
from 0.96-1.00, and importance values from 2.45-3.00. Cattails,
sumac, and a few wild grape were the only other plants located along
the transects within the loosestrife areas.
Boxelder was the dominant tree around the edge of the marsh. Total
tree density in the ten stands sampled ranged from 2.95-27.80 trees
per 100 m2. Box elder was the only tree species present in all sampled
areas, and was the only tree species present in eight of the ten areas
sampled. Cottonwood and trembling aspen were located in one and two
sections, respectively. Willows also were present around the marsh,
but did not occur in any of the areas sampled.
Conclusions
Purple loosestrife dominates the open areas of the East Marsh. It
apparently has displaced the native marsh vegetation in most of these
areas. Native vegetation remains in very muddy areas, and a few
locations with water 1-3 feet in depth.
Boxelder is the major type of tree found in the East Marsh. Purple
loosestrife was not present in areas where boxelder was the only tree
species present, apparently because of the heavy shade produced by the
trees. In areas with mixed tree species, some loosestrife was present.
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Tree species diversity was highest along the north edge of the marsh
adjacent to the bicycle path.

C. East Marsh - Small Mammal Studies
The following is a summary of a research paper "Lake Winona's East
Marsh: Habitability by Small Mammals" by Karen Babbitt, Winona State
University Biology Major, May 1990.
Introduction
East Marsh may be restored as partial mitigation for loss of
wetland if Riverbend Industrial Park is filled with dredged sediment from
Lake Winona. The purposes of this study were to determine which species
of small mammals were using the area, how they were distributed, and
their relative densities. East Marsh is bordered on the north by the bike
path, on the west by Huff Street, and on the south by Highway 61. It
consists of 18.9 acres of shallow, temporary wetland interspersed with
higher ground and trees. Wet areas are dominated by monotypic stands of
purple loosestrife containing small pockets of cattails.
Loosestrife and
grass areas in the west half of the marsh were mowed during early
winter, 1989. Heavy rainfalls during spring, 1990, caused large puddles of
water to remain there throughout the study period.
rylethods and Materials
Small mammals were live-trapped from April 3 to May 18, 1990,
using cans fitted with mousetraps and hardware cloth. Traps were baited
with a mixture of peanut butter and grain. The area was divided into 6
sections and each section was laid with traps for a period of five days.
The mowed section was larger than the other areas, but its habitable area
was limited by standing water, mowed areas, and a high rate of
disturbance.
Traps were spaced as evenly as possible along north-south transects
spaced 60 feet apart. Trap locations were marked by tying white yarn in
nearby vegetation. Traps were checked once daily for 4 consecutive days
and then moved to the adjacent section, proceeding from east to west.
Captured animals were marked with fingernail polish on their fur and
released at the site of capture. Records were kept of trap locations and
frequency of capture and recapture, enabling estimates of home ranges and
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densities to be made. No attempt was made to identify white-footed mice
to species because the two species (Peromyscus maniculatus and Efil_omysc
leucopus) are nearly identical morphologically and occupy the same niches
and use the same food sources (Wolff, 1984; Parren and Capen, 1985).
Results
Trapping for 24 nights yielded 76 white-footed deer mice
(Peromyscus spp), 2 northern short-tailed shrews (Blarjna brevjcauda), 7
pygmy shrews (Sorex hoyi), 5 meadow voles (Microtus pennsylvanicus),
and 2 meadow jumping mice (Zapus hudsonjus).
Based on mark-recapture technique (Pollock et al. 1990), the
Peromyscus population was estimated to be 12.3 per acre. Peromyscus
were found scattered throughout the entire area, with 30% occurring in
wooded areas, 24% among purple loosestrife, 40% in borders between the
previous vegetative types, 6% in grassy areas, and 1% among cattails. The
latter data do not take into account effort or size of areas sampled. All
Peromyscus recaptures occurred within 200 feet of the original capture
location. Two litters of Peromyscus were born inside traps. Voles were
trapped most frequently along borders between trees and loosestrife.
Both species of shrews were trapped in wet areas of loosestrife, cattails
or forest.
Based on signs such as tracks, burrows, disturbed traps with teeth
marks, and actual observation, the following mammals are believed to
inhabit the area: raccoon (Procyon J..QtQ.r), skunk (Mephitis mephitis),
muskrat (Ondatra zibethicus), opossum (Didelphis yjrginiana), eastern
mole (Scalopus aguaticus), woodchuck (Marmota monax), mink (Mustela
vison), various squirrels (Sciurus spp), cottontail rabbits (Sylvilagus
floridanus), and white-tailed deer (Odocojleus yjrginianus).
Conclusions
Spring Peromyscus population density was high compared to those
reported in similar studies {Galindo and Krebs, 1985), perhaps because of
relatively few predators due to the proximity of Highway 61. Only 24% of
Peromyscus captures were made among loosestrife even though it
dominates the area. The data in this study may have been biased because
the different sections were trapped over a six week period from early
April through mid-May. Over this time, vegetation emerged successionally
in the sections. For example, Z. hudsonius was collected only in mid-may i
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the western section. This was probably because this hibernating species
had not emerged from its burrows in the eastern sections trapped early in
the study. It is also probable that voles and shrews are more widely
distributed than the data would indicate. Their high rate of capture in
east sections in April may have been due to limited food supplies
(greenery for the voles and invertebrates for the shrews).

D.

West Marsh - Vegetation Mapping and Analysis

The following is a summary of a research paper, "Habitat
Analysis: West Marsh, Winona, MN" by Jeffrey J. Schemenauer, Winona
State University Biology Major, May 1990.
Introduction
The West Marsh adjacent to Lake Winona contains a diversity of
habitat types. Open water areas are surrounded by a few meters of
cattails, other areas are covered with purple loosestrife, and a variety
of trees and shrubs are scattered throughout the area and form a border
around the marsh. The objective of this study was to map the
vegetation in the West Marsh, and to determine the abundance of purple
loosestrife in the marsh.
Methods and Materials

•

A map (Figure 19) of vegetation in the West Marsh was drawn using a
1984 U.S . Fish and Wildlife Service high-altitude infrared aerial
photograph . On-site studies were used to identify the different types
of vegetation, and to modify the map to compensate for vegetational
changes that occurred since 1984.
Quantitative estimates of the importance of the major types of
vegetation in the West Marsh were made by dividing the marsh into
three areas and sampling the vegetation within each area using both
the line-intercept transect technique and the point-quarter technique .
Density, frequency, coverage, and importance indices were calculated
for the major species within each section .
Results
Purple loosestrife dominated much of the West Marsh.
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The entire

central portion of the marsh was occupied almost exclusively by
loosestrife. Trees such as boxelder, cottonwood, willow, sumac, and
trembling aspen formed a border around much of the marsh, and also
occurred on patches of higher ground within the marsh. Pockets of
cattails and Phragmjtes were present along the treeeline and adjacent to
open water areas .
Relative densities of loosestrife in the three sections ranged from
0.80-1 .00, relative frequencies from 0.75-1 .00, relative coverage from
0.90 -1.00, and importance values from 2.50-3.00. Boxelder and
catta ils were the other major plants encountered during transect
sampling, with relative densities of 0.00-0.20, relative frequencies of
0 .00-0.33, relative coverages 0.00-0.06, and importance values of 0.000.50.
Point-quarter sampling in the wooded margins of the marsh
provided density estimates for the three sections ranging from 8.7820 .60 trees per 100 m2 . Box elder comprised 50% of the trees sampled,
cottonwood 25%, willow 19%, and trembling aspen 6% .
Conclusions
Purple loosestrife dominates much of the West Marsh . The area
occupied by loosestrife has expanded since 1984 at the expense of
native cattails. The area occupied by boxelder also appears to be
increasing .

E.

West Marsh - Water Chemistry and
Macroinvertebrate Analysis

The following is a summary of a research paper, "Research
Analysis of West Marsh near K-Mart on Hwy. 61 for Lake Restoration
Project" by Rachel Slaby , Winona State University Biology Minor, May
1990.
Introduction
The West Marsh near K-Mart contains several areas with standing
water, including both open water areas and zones completely filled by
emergent vegetation . The objective of this study was to examine
several physical, chemical , and biological parameters of these standing
water areas prior to the potential restoration of this marsh habitat.
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Methods and Materials
Seven sampling sites were established randomly throughout the
marsh to characterize the water habitats. Two additional sampling
sites, one in Lake Winona and one in County Ditch #3, also were used
for comparative purposes. Water samples were collected from each
site and returned to the laboratory for analysis of pH, dissolved
oxygen, total nitrates, and fecal coliform bacteria levels, all following
standard testing methodology. A sediment core was collected at each
site for analysis of sediment organic content. An Ekman drege was
used to collect benthic macroinvertebrates from each site {except Lake
Winona) for identification and enumeration.
Results
Of the several water chemistry variables examined, some exhibited
much site-to-site variability, whereas others differed little among
sites. The pH at the marsh sites ranged from 7.6 to 8.1 {Lake Winona:
8.9, County Ditch: 8.4). Dissolved oxygen concentrations ranged from
4.4 to 10.8 mg/I {Lake Winona: 10.4, County Ditch: 11.6). Total nitrates
in the marsh ranged from 1.40 to 3. 75 mg/I {Lake Winona: 0.85, County
Ditch: 2.65). Fecal coliform bacteria counts ranged from 84 to 650
colonies/ml {Lake Winona: 64, County Ditch: 352). Sediment organic
content ranged from 20.4 to 35.2% {Lake Winona: 10.0, County Ditch:
20.3).
Twelve total taxa of benthic macroinvertebrates were collected
from the marsh sampling sites. Samples usually were dominated by
snails {three genera), fingernail clams {one genus), and freshwater
oligochaetes. Density estimates for the marsh sites ranged from 301
to 1937 individuals/m2 {County Ditch: 775).
Conclusions
Of the variables examined during this study, only dissolved oxygen
concentrations appeared to differ between open water and vegetated sites
within the West Marsh {higher levels in open water areas). Dissolved
oxygen concentrations and pH generally were lower at the marsh sites
than in Lake Winona or County Ditch #3. Benthic macroinvertebrate
densities within the marsh were comparable to those found in Lake
Winona by previous investigators.
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F.

Bird Studies in East and West Marshes

The following is a summary of a research paper " A Pre-Restoration
Inventory of Birds Species in Wetlands Dominated by Purple Loosestrite
(Lythrum saljcaria) along Lake Winona," by Angie Remus, Winona State
University Biology Major, May 1990.
Introduction
The objective of this study was to assess the species of birds
presently using two wetlands that are dominated by purple loosestrife
(Lythru m sal jcarja). The study focused on song birds, raptors, shore birds,
and waterfowl observed in or near loosestrife areas. In addition to
sightings, these observations included data on feeding, courtship ,
dominance, nesting, feeding, and territorial behavior.
Methods and Materials
Data was collected biweekly from March 20 to May 25, 1990, using
Bushnell Ensign 1OX50 binoculars. Observations were made by walking the
periphery of both study areas and by entering loosestrife stands. Data
included time, weather, bird behavior, bird-plant associations, and other
ecological information. Arrival and departure dates were noted for
migratory species.
Results
Fifty-one species were observed during the study. Some species
(e.g. raptors) did not land in the study areas, but flew above them.
Loosestrife stands (last years tangled, dead growth) were utilized by redwinged blackbird (Aoe iaius phoenecius), common grackle (Quiscalus
gujse ula), song sparrow (M el osp jza meloclja), American robin (Turdus
mioratorjus), American goldfinch (Cardueljs tristis), and unidentified
sparrows. Robins and grackles fed on the ground among the loosestrife.
Song sparrows and unidentified sparrows gathered nest materials among
the loosestrife and may have nested there. East Marsh contained at least
15 blackbird nests and West Marsh contained at least 5.
Trees and shrubs that bordered fields of loosestrife accomodated a
more diverse bird fauna than the loosestrife itself. A notable exception to
this was the patch of mowed loosestrife in West Marsh. Most ducks,
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migratory shore birds, and herons were seen there.
Conclusions
The two wetlands accomodated a diverse bird fauna, but the
extensive stands of old growth loosestrife were the least utilized. The
stands were utilized mainly by nesting red-winged blackbirds. The
extensive use of flooded, mowed loosestrife by many species
demonstrated that creation of open water areas could increase species
diversity. It should be recognized that this study was done during the
peak period of spring bird migration and prior to growth and flowering of
loosestrife. Studies done during the summer period of flowering and
maximum insect activity would surely result in a different bird list.
G.

Frog Call Survey

On April 18 and May 2, 1990, Dr. Philip C. Whitford (Assistant
Professor of Biology, Winona State University} surveyed frog populations
in Riverbend Industrial Park and East and West Marshes. In the East and
West Marshes, only calls of approximately 2-20 northern spring peepers
(.!:h'.Ja crucjfer crucjfer} were detected. In Riverbend Industrial Park, very
few northern spring peepers were detected, but two populations (60-80
individuals each} of western chorus frogs (Pseudacrjs trjserjata triseriata
were located in the utilities ditch and the small natural marsh.
V 11. Appraisal of Present Wetland Quality
A.

Methods
1.

Wetland Evaluation Technique (WET)

The wetlands of Riverbend Industrial Park and the East and West Marsh
restoration sites were characterized using the Wetland Evaluation
Technique (WET; Adamus et al. 1987). WET evaluates wetland functions
and values with a series of predictors that correlate with the physical,
chemical, and biological characteristics of the wetland and its
surroundings. Evaluations of the wetland functions/values of each site
were conducted in terms of their social significance, effectiveness, and
opportunity. Social significance assesses a wetland's value to society in
terms of location, potential economic value, and its special designations
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(e.g., parkland, nature reserve). Effectiveness assesses a wetland's
capability to perform functions based on its physical, chemical, and
biological characteristics. Opportunity assesses a wetland's opportunity
to fulfill its functional potential.
All three wetland sites were evaluated using a Level 1 Social
Significance Assessment and Levels 1 and 2 Effectiveness and Opportunity
Assessments (Adamus et al. 1987). These assessments were based, in
part, on student studies conducted at each site during Spring 1990, and on
additional site visits to each area.

2.

Habitat Evaluation Procedure (HEP)

The three wetland areas also were assessed using the U.S. Fish and
Wildlife Service's Habitat Evaluation Procedure (HEP), as adapted for use
in Minnesota by the Minnesota Department of Transportation (MnDOT;
Minnesota Department of Transportation 1987). The HEP methodology
involves identification of the wetland type(s) present within a study area,
assigning a numerical habitat value (habitat suitability indices, measured
in habitat units) to each unit area of each wetland type, and summation of
the habitat values (units) for the entire study area. Wetland types were
identified using the classification scheme of Circular 39 (Shaw and
Fredine 1956), and their area(s) estimated from maps produced during
student studies of the three sites during Spring 1990. Habitat suitability
indices, which summarize the food, cover, and reproductive values of
wetlands for selected species, .were assigned to each wetland type
according to precalculated values for MnDOT District 6 (Winona area)
wetlands from Minnesota Department of Transportation (1987).

B.

Riverbend Industrial Park
1.

WET Assessment

The small wetland areas of the Riverbend site (0.06-acre natural
wetland in southeastern corner and 1. 79-acres water-filled utilities ditch
near northern boundary) generally were rated moderate in terms of their
social significance (Table 4). The lack of an outlet and the presence of
emergent vegetation enhanced the Riverbend site's ratings in several
categories, such as groundwater recharge, sediment stabilization and
retention, nutrient removal, and wildlife and aquatic diversity/abundance.
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The high rating for uniqueness/heritage resulted from the Riverbend site's
urban location and proximity to an elementary school. However, few
people ever visit the Riverbend site because it is infested heavily with
mosquitoes from spring through autumn, and the city-operated compost
area at the site carries the negative image of a dumping ground.
Effectiveness and opportunity assessments rated the Riverbend
wetland functions and values primarily as low to moderate (Table 4). The
high effectiveness ratings for floodflow alteration, sediment/toxic
retention, and nutrient removal/transformation probably cannot be
realized (opportunity ratings of low to moderate for these categories)
because of the site's lack of an inflow and its separation from other
wetland areas and the Mississippi River by a permanent flood-control dike.
Table 4.

WET evaluation summary for Riverbend Industrial Park

Wetland
fu nctjons/yal ues

Social
sjgnjfjcance

Groundwater recharge
Groundwater discharge
Floodflow alteration
Sediment stabilization
Sed./Toxicant retention
Nutrient remov./transf.
Production export
Wildlife div./abundance
Breeding
Migration
Wintering
Aquatic div./abundance
Uniqueness/heritage
Recreation

High
Moderate
Low
Moderate
Moderate
Moderate

Effectjyeness

Opportunity

•
•

.•

Low
Low
High
Moderate
High
High
Low

•

Moderate

•

•

•

Moderate
Moderate
Low
Moderate

*

•
•
Moderate
High
Low

•
•

Moderate

•
Low
Low

*

•
•
•
•

•not assessed in this evaluation
2.

HEP Assessment

The dewatering of Riverbend Industrial Park by the permanent floodcontrol dike and pumping station has eliminated the majority of former
wetlands at this site. Upland vegetation has invaded much of the 96-acre
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site, and the water table is 1-7 feet below ground level (see section V. A
and section VI. A). Only approximately 1.85 acres currently can be
classified as wetland habitat, and the majority of this acreage consists of
a water-filled, human-made utilities ditch. The only natural wetland
remaining is a shallow depression filled with emergent vegetation
(cattail, arrowweed) in the southeastern corner of the site.
HEP Assessment for Riverbend Industrial Park
Type 3 wetland - shallow fresh marsh
0.06 acres @ 90 habitat units/acre
Type 5 wetland - open water
1. 79 acres @ 74 habitat units/acre
Total
C.

6 habitat units
133 hab itat units
139 habitat units

East Marsh
1.

WET Assessment

The social significance evaluation of the East Marsh resulted in mostly
moderate ratings (Table 5). Although the site presently is rated low for
recreation, its city location and nearness to Winona State University,
Lincoln School (preschool), Lake Park, and the Lake Winona bicycle path
greatly enhanced its uniqueness/heritage rating.
Effectiveness and opportunity assessments produced high ratings for
sediment stabilization and retention (Table 5). The dense stands of
emergent vegetation at this site, especially the purple loosestrife,
contributed to these high ratings. However, these same monotypic stands
of loosestrife also produced low ratings for aquatic diversity and
abundance and wildlife diversity and abundance.
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Table 5.

_,

WET evaluation summary for East Marsh

Wetland
functions/values

Social
signjfjcance

Groundwater recharge
Groundwater discharge
Floodflow alteration
Sediment stabilization
Sed./Toxicant retention
Nutrient rem ov ./tran sf.
Production export
Wildlife div./abundance
Breeding
Migration
Wintering
Aquatic div./abundance
Uniqueness/heritage
Recreation

High
Moderate
Moderate
Moderate
Moderate
High
•
Moderate

•
•
•
Moderate
High
Low

Effectiveness

Opportunity

Low
Moderate
Moderate
High
High
Moderate
High

•
•
High

•
High
Low

Low
Low
Low
Low

•
•
•
•
•
•

•

•

•

•

•

*not assessed in this evaluation
2.

HEP Assessment

Approximately 14.5 acres. of the 18.9-acre East Marsh area can be
classified as wetland habitat. The remaining acreage is covered largely
by groves of boxelder and a mowed grass area. Purple loosestrife forms
several, mostly monotypic, stands comprising approximately 11 acres of
the wetland. These stands of loosestrife provide poor habitat for
wildlife, but HEP makes no adjustments for wetlands dominated by this
noxious exotic weed. In the HEP analysis for the East Marsh, loosestrife
stands were classified as Type 2 wetland - fresh meadow, but the actual
habitat value of loosestrife wetland likely is much less than a typical
fresh meadow with native vegetation. Because Type 2 wetlands
contributed more than 2/3 of the habitat units in the East Marsh analysis
(see below), the present wetland quality of the East Marsh is significantly
less than the final HEP assessment indicates.
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HEP Assessment for East Marsh
Type 2 wetla nd - fresh meadow
11 acres @ 63 habitat units/acre
Tj'pe 3 wetland - shallow fresh marsh
0."75 acres @ 90 habitat units/acre
Type 6 wetland - shrub swamp
2.75 acres @ 76 habitat units/acre
Total
D.

693 habitat units
68 habitat units
209 habitat units
970 habitat units

West Marsh
1.

WET Assessment

The social significance assessment for the West Marsh was identical
to that for the East Marsh (Table 6). Most wetland functions/values
received moderate ratings, and the high rating for uniqueness/heritage
resulted from the site being in an urban area adjacent to Winona Senior
High School , Lake Park, and the Lake Winona bicycle path .
The dominance of purple loosestrife throughout the West Marsh likely
contributed to the site's high ratings for sediment stabilization and
sediment/toxic retention (Table 6) . However, the presence of these plants
also led to the low ratings for wildlife diversity/abundance and aquatic
diversity/abundance .
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Table 6.

WET evaluation summary for West Marsh

Wetland
functjons/yalues

Social
significance

Effectiveness

Opportunity

Groundwater recharge
Groundwater discharge
Floodflow alteration
Sediment stabilization
Sed./Toxicant retention
Nutrient remov./transf.
Production export
Wildlife div./abundance
Breeding
Migration
Wintering
Aquatic div./abundance
Uniqueness/heritage
Recreation

High
Moderate
Moderate
Moderate
Moderate
High
*
Moderate
*
*
*
Moderate
High
Low

Low
Moderate
Moderate
High
High
Low
Moderate
*
Low
Low
Low
Low
*
*

*
*
Low
*
High
Low
*
*
*
*
*
*
*
*

*not assessed in this evaluation
2.

HEP Assessment

The 12.5-acre West Marsh contains approximately 10 acres of wetland
habitat and 2.5 acres of boxelder. As in the East Marsh, the majority (6.25
acres) of wetland in the West Marsh is dominated by purple loosestrife.
As a result, the final HEP assessment significantly overestimates the real
wetland habitat quality of the West Marsh.
HEP Assessment of the West Marsh
Type 2 wetland - fresh meadow
6.25 acres @ 63 habitat units/acre
Type 4 wetland - deep fresh marsh
1.25 acres @ 96 habitat units/acre
Type 6 wetland - shrub swamp
2.5 acres @ 76 habitat units/acre
Total
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394 habitat units
120 habitat units
190 habitat units
704 habitat units

VIi t

Predicted Changes in Quality of Wet: ands to be Resto red

To evaluate the extent to which the wetland quality of the East Marsh
ard \Nest Marsh would be improved following restoration, HEP
t!ssassments were conducted on the projected wetlands. At both si te ~;,,
65% ot the area would be restored to Type 4 wetland - deep fresh rnar!:ih,
and 10% would be res,tored to Type 6 wetland - shrub swamp. The
remaining 25% of the area would be comprised of berms, dry islands, and
other types of non-wetland habitat. Restoration of both sites would
result in a net decrease of 1 acre of wetland habitat, but a significant
improvement in wetland habitat quality would be achieved (see below). In
addition, by eliminating most of the purple loosestrife from both sites
during restoration, wetland habitat quality would be improved
significantly more than is indicated by the HEP assessment.
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HEP Assessment for Restored East Marsh
Type 4 wetland - deep fresh marsh
12.285 acres @ 96 habitat units/acre
Type 6 wetland - shrub swamp
1.89 acres @ 76 habitat units/acre
Restored Total

1179 habitat units
144 habitat unjts
1323 habitat units

Minus Prerestoration Total -970 habitat units
Net Gain

353 habitat units

HEP Assessment for Restored West Marsh
Type 4 wetland - deep fresh marsh
8.125 acres @ 96 habitat units/acre
Type 6 wetland - shrub swamp
1.25 acres @ 76 habitat units/acre
Restored Total

780 habitat units
95 habitat unjts
875 habitat units

Minus Prerestoration Total -704 habjtat units
Net Gain

171 habitat units

Total Net Gain for Both Marshes

524 habitat units

Loss of Wetland from Filling of Riverbend

Total' Project Improvement
in Wetland Habitat Quality
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-139 habitat unjts

385

habitat

units
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Public Notice
US Army Corps
of Engineers

Applicant:

~OTICE

TO POSTMASTER :

In Reply Refer to:

It is requested that this Public Notice
be conspicuously and continuously posted
until expiration of this notice •

1.

Date:

Port Authority of Winona

St. Paul Distnct

NCSCO-RF ( 85~ 11-23/
VF85-12-15)
After-the-fact

2 Aug 85
Exp: 3 Sep 85

Section:
404

APPLICATION FOR PERMIT TO RETAIN AND DISCHARGE FILL.

The Port Authority of Winona has applied for a Department of the Army permit
to retain previously-discharged fill material and to discharge additional fill
material in wetlands adjacent to the Mississippi River. The purpose of the
project is to make the filled area suitable for development as the proposed
Riverbend Industrial Park.
If it is determined that issuance of an after-the-fact permit is not in the
public interest, corrective action may be taken in connection with the work
already accomplished.
2.

REPLIES/COMMENTS

Interested parties are invited to submit to this office written facts, arguments, or objections within 30 days of the date of this notice. These statements should bear upon the suitability of the location and the adequacy of the
project and should, if appropriate, suggest any changes believed to be desirable. Comments received may be forwarded to the applicant.
Replies may be addressed to the District Engineer, St. Paul District, Corps of
Engineers, 1135 U.S. Post Office and Custom House, St. Paul, Minnesota 551011479, ATTENTION: Regulatory Functions Branch.
Or, IF YOU HAVE QUESTIONS ABOUT THE PROJECT, call Henrik C. Strandskov at the
St. Paul District, (612) .725-7775.
3.

PUBLIC HEARING

R~UESTS

Any person may request, in writing, within the comment period specified in
this notice, that a public hearing be held to consider this application. Requests for public hearings shall state, in detail, the reasons for holding a
public hearing. A request may be denied if substantive reasons for holding a
hearing are not provided or if there is otherwise no valid interest to ·be
served.

I
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4.

SPECIFIC INFORMATION:
APPLICANT'S ADDRESS:
PHONE NUMBER:

~cs

Form

15 Mar 82

P.O. Box 378
Winona, Minnesota

55987

( 507) 452-85 50
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NCSCO-RF (85-611-23/VF85-12-15)
SUBJECT: Notice of Application for Permit
AGENT:

2 Aug 85

Hr. Robert J. Bollant
Director of Public Works

PROJECT LOCATION: The project site is located in the
township 107 N., range 7 W., Winona County, Minnesota.

N~

section 36,

DESCRIPTION OF PROJECT: The area to be developed as the Riverbend Industrial Park is a 300-acre tract on the eastern end of Winona located generally
north and west of the flood control dike that was built by the Corps of
Engineers. A portion of the wetland in this area (identified as "Stock Pile
Area" and ''Debris Disposal Area" on the attached drawings) has already been
filled as part of the Winona Flood Control Project. This area covers approximately 11 acres. This filling did not require further authorization from the
Corps. This public notice addresses filling that has already taken place
immediately east of the ''Debris Disposal Area", as well as the remainder of
the fill needed to complete preparations for the industrial park. The wetland
area already filled covers approximately 1 acre. A total of approximately 90
additional acres of wetland would be filled to complete the project. The
entire area would be filled to an average depth of 8 feet.
BACKGROUND NOTE: The creation of the Riverbend Industrial Park was
discussed in the environmental impact statement (EIS) prepared by the Corps in
1976 for the Winona Flood Control Project. During the planning stages of that
project, the flood control levee alignment was modified to exclude approximately 40 acres of wetland which the City of Winona had wanted included in the
industrial park. This change was made in response to comments on the draft
EIS made by concerned Federal and State agencies. Following this change it
was the understanding of the Corps, the City of Winona, and the agencies with
which the plans were coordinated, that the area remaining behind the levee
would ultimately be developed as an industrial park by the city. The City of
Winona paid a portion of the cost of the flood control project because of the
benefit they would gain from the future use of this area. However, the EIS
specified that a permit would be required from the Corps under Section 404 of
the Clean Water Act prior to the filling of the wetlands in this area.
QUANTITY, TYPE AND AREA OF FILL: Approximately 10,500 cubic yards of
fill (dredged material from Burns Valley Creek and construction debris) have
been placed at the 1-acre site east of the ''Debris Disposal area." This fill
ranges in depth from 4 to 8 feet. To fill the rest of the site, approximately
1,160,000 cubic yards of material would be required. This fill could come
from a variety of sources; fill material could include sand from Corps of
Engineers' maintenance dredging of the Mississippi River, concrete and road
surface material from construction and maintenance projects, and debris from
the Winona Flood Control Project. In some cases, specific sites within the
overall area might be filled by the individual companies planning to locate
their facilities at the sites. In such cases, the source and type of fill
material are undetermined at this time.
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NCSCO-RF (85-611-23/VF85-12-15)
SUBJECT: Notice of Application for Permit

2 Aug 85

V&;ETATION IN AFFECTED AREA: The I-acre area already filled contained
sedges, willows, and grasses. The remaining area contains vegetation typical
of wetland types 2, 6, and 1.
SURROONDING LAND USES:
habitat •

Commercial; industrial; residential; wildlife

5. THREATENED OR ENDANGERED WILDLIFE OR PLANTS OR THEIR CRITICAL HABITAT:
None were listed by the applicant or are known to exist in the permit area.
However, Winona County is within the known or historic range of the following
threatened (T) and endangered (E) species:
Species

Habitat

Peregrine falcon (E)
Bald eagle (T)

Potential breeding
Wintering

This application is being coordinated with the U.S. Fish and Wildlife Service
and the National Marine Fisheries Service. Any comments they may have concerning endangered or threatened wildlife or plants or their critical habitat
will be considered in our final assessment of the described work•
6. JURISDICTION: The Mississippi River, together with its adjacent wetlands,
comes under the regulatory jurisdiction of the Corps of Engineers because it
is a navigable water of the United States •
R&;ULATORY AUTHORITY: The application will be reviewed according to the
provisions of Section 404 of the Clean Water Act. Therefore, our public
interest review will consider the guidelines set forth under Section 404(b) of
the Clean Water Act (40 CFR 230) •
7.

STATE WATER QUALITY CERTIFICATION:

This Public Notice has been sent to the Minnesota Pollution Control Agency and
is considered by the District Engineer to constitute valid notification to
that agency for water quality certification. The Minnesota Pollution Control
Agency has indicated that it intends to review this project to determine the
appropriate action under Section 401 of the Clean Water Act. Any comments
relative to Minnesota Pollution Control Agency actions may be sent to:
Minnesota Pollution Control Agency
Permits Section
Division of Water Quality
1935 West County Road B-2
Roseville, Minnesota 55113
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NCSCO-RF
SUBJECT:

8.

(85-611-23/VF85-12-15)
Notice of Application for Permit

2 Aug 85

HISTORICAL/ ARCHAEOL(X; ICAL

This public notice is being sent to the National Park Service, the State
Archaeologist, and the State Historic Preservation Officer to determine if
there are known cultural resources which may be affected by the described
work. Any unknown archaeological, scientific, or historical data could be
lost or destroyed by the work described in the permit application. However,
the latest version of the National Register of Historic Places has been consulted and no listed properties (known to be eligible for inclusion, or included in the Register) are located in the project area.
9.

PUBLIC INTEREST REVIEW

The decision whether to issue a permit will be based on an evaluation of the
probable impact, including cumulative impacts, of the proposed activity on the
public interest. That decision will reflect the national concern for both
protection and utilization of important resources. The benefit which reasonably may be expected to accrue from the proposal must be balanced against its
reasonably foreseeable detriments. All factors which may be relevant to the
proposal will be considered, including the cumulative effects. Among those
are conservation, economics, aesthetics, general environmental concerns, wetlands, cultural values, fish and wildlife values, flood hazards, floodplain
values, land use, navigation, shoreline erosion and accretion, recreati9n,
water supply and conservation, water quality, energy needs, safety, food and
fiber production and, in general, the needs and welfare of the people.
FOR THE DIS TB.I CT ENG !NEER:

1 Incl

WM. L. GOETZ

Chief, Construction-Operations
Division
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January 22, 1986
REPLY TO
AITENTION OF

Construction-Operations
Regulatory Functions (85-611-30/
VF 85-12-15)

Mr. Robert J. Bollant
Director of Public Works
City of Winona
207 Lafayette Street
Winona, Minnesota 55 9 87
Dear Mr. Bollant:
We have concluded our review of the Winona Port Authority's application
for a Department of the Army perm it. I have determined that issuance of the
permit for the after-the-fact portion of the work would be contrary to the
public interest and I must deny the request. Restoration of the previously
filled area is not required.
I have decided to delay final action on the proposed filling until a
specific need exists to fill the wetland portions of the site. Before I can
issue you a permit. you must demonstrate good reason for the wetlands to be
filled •
Our regulations prohibit the placement of fill material in wetlands for
non-wetland dependent activities when a feasible, less environmentally damaging alternative exists. In this case, approximately 35 acres of undeveloped
upland property still exist in the Riverbend Industrial Park. Because no
specific industry is proposed for location at any of the sites within the park
at this time, I suggest th~t you continue to develop the upland sites. Suitable materials, free from toxic pollutants, could be placed on the existing
high ground, including the previously-filled areas, to satisfy your needs for a
d is p o s a 1 site •
I am not taking final action on your request to fill the 90 acres of
wetland at the site because our regulations would prohibit the issuance of the
permit without a demonstrated need to fill wetlands. I suggest that you
reapply when you can demonstrate that a specific activity, requiring a certain
acreage of fill, must be located at a given site within the wetlands.
My reasons for the denial are further discussed in the attached Statement of Finding.

•
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ST. PAUL DISTRICT, CORPS OF ENGINEERS

Sincerely,
I ~
Jos h BriggsJ/"y _ .
~lonel, Corps of Engineers
District Engineer
Enclosure

Appendix IV-2

NCSCO-RF ( 85-611-30)
Port Authority of Winona

STATEMENT OF FINDINGS OF TBE DISTRICT ENGINEER

1.

INTRODUCTION

The Port Authority of Winona has applied for a Department of the Army
permit to retain material previously discharged in 1 acre of wetland adjacent
to the Mississippi River in Winona, Minnesota. Approximately 10,500 cubic
yards of dredged material and debris was placed at the site as part of a
filling operation for the area designated as Riverbend Industrial Park. The
applicant also requested a permit to fill approximately 90 acres of wetland
witbin the Park.
A more complete project description appears in the public notice. which
is part of the attached environmental assessment.

2.

JDRISDICTION

a. This wetland is a water of the Dnited States as defined ic 33 Code of
Federal Regulations (CFR) 323.2(a)(7) because it is adjacent to the Mississippi River, a navigable water of the Dnited States.

b. The discharge
United States requires
(33 Dnited States Code
required under 33 CFR

of dredged or fill material into this water of the
authorization under Section 404 of the Clean Water Act
1344). An individual Department of the Army permit is
323.3( a).

c. This project involves a discharge of dredged aod fill ••terial as
defined in 33 CFR 323.2( j) and ( l).

3.

APPLICATION REYIEW DATA
a.

Public Ngtice

A public notice was iuued on August 2, 1985, and expired on September 3,
1985.
b.

Egyironmental

Aasessm~

An assessment has been completed concerning the environmental effects of
the project. The following is a summary of the more comprehensive information
contained in the permit file.
c.

Public Heario&

Mills Properties. Inc., requested a public hearing. The decision not to
bold a hearing was made on the basis that the Corps bas enough information to

I
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NCSCO-RF ( 85-611-30)
Port Authority of Winona
make the correct permit decision without holding a hearing.
d.

Site visits

District personnel visited the project site on March 28, 1985, as part of
the investigation of the project.
4.

PUBLIC AND AGENCY COMMENTS
a.

Public

Camm.IUl.U

A letter in favor of the project was received from Mr. Thomas Green of
Hills Properties, Inc.
b. Federal. State •Pd Local Aiegcy Co11.111J:.D.U
The Minnesota Department of Natural Resources (DNR) did not submit
comments in response to the public notice. A DNR permit was not required for
the work.
The State Historic Preservation Officer in a letter dated August 12,
1985, had no objection to the project.
The D.S. Fish and Wildlife Service (FWS) io a letter dated August 22,
1985, recommended that the permit to retain the material be denied and the
material be removed to re•tore the wetland and its valuable wild life habitat.
The D.S. Environmental Protection Agency ( P'.P A) in a letter dated
September 12, 1985, bad no objection to the retention of the discharged
material.
Both the FWS and EPA objected to the issuance of a permit for the
propoaed fill.
In reapon•e to these comments. the applicant in a letter dated September
27 1 1985, indicated that the work was part of the proposed Riverbend
Industrial Park and requested that the Corps act favorably on a permit for the
filling of the Park.

5.

OTHER AQTQORIZATIONS REOOIRED

This discharge of dredged and fill material requires certification from
the Minnesota Pollution Control Agency under Section 401 of the Clean Water
Act. On September 11. 1985, this certification was waived. The Port
Authority of Winona must apply for a Minnesota Pollution Control Agency Solid
Waste permit to retain the material.
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OF TBE DISTRICT ENGINEER ON ENVIRONMENTAL EFFECTS OF TBE PROJECT

•

See the attached environmental assessment.
7.

POBLIC AND PRIVATE HEED

The applicant indicated that the filled area is part of the area designated Riverbend Industrial Park and would eventually be developed for
industrial purposes. At this time, no specific end land-use bas been identified for the site. The City indicated that the site serves as an area to
place local landfill materials. The County landfill is nearly full and a need
exists for a disposal area. The City intended to place landfill materials at
the site to raise the land elevation 10 that it is suitable for future
development by an investor.
Because the specific end land-use of the site is unknown, a public or
private need for the project has not been established.
8.

ALTERNATIVES TO TBE PROJECT

A feasible alternative that would satisfy the applicant's present needs
and would be less environmentally damaging has been identified. Fill material
could be placed on the upland portions of the Riverbend Industrial Park.
9. CONFORM !TY WITH GOIDELINES FOR TQE DISCHARGE OF DREDGED OR FILL MATERIAL
a. The wetland involved .i s an important vet land as defined in 33 CFR
320.4( b)( 2) because it serves important natural biological functions, including food cbaio production, general habitat, and nesting, spawning, rearing
and resting sites for aquatic or land species.
b. The evaluation of this application has also included consideration of
the following criteria aet forth by the O.S. Environmental Protection Agency
in Title 40, CFR. Part 230.
No d iscbarge of dredged or fill material a ball be permitted if there is a
practicable alternative to the proposed discharge which would have less
adverse impact on the aquatic ecosystem. so long as the alternative does not
have other significant adverse environmental consequences.
Ao alternative is practicable if it is available and capable of being
done after taking into consideration cost, existing technology, and logistics
in light of overall project purposes. If it is otherwise a practicable
alternative, an area not presently owned by the applicant which could reasonably be obtained, utilized, expanded or managed in order to fulfill the basic
purpose of the proposed activity may be considered.
Where the activity associated with a discharge does not require access or
3
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NCSCO-RF ( 85-6II-30)
Port Authority of Winona
proximity to or siting within the special aquatic site in question to fulfill
its basic purpose (i.e., is not "water dependent"), practicable alternatives
that do not involve special aquatic sites are presumed to be available, unless
clearly demonstrated otherwise. In addition, where a discharge is proposed
for a special aquatic site, all practicable alternatives to the proposed
discharge which do not involve a discharge into a special aquatic site are
presumed to have less adverse impact on the aquatic ecosystem. unless clearly
demonstrated otherwise.
The project does oot conform with these guidelines for reasons discussed
io Section II below.
IO.

CORPS PERMIT ACTION ALTERNATIVES
a.
b.
c.
d.

11.

Issuance of the permit as requested.
Issuance of the permit with modifications.
Issuance of the permit with special cood itioos aod/ or mitigation
requirements.
Denial of the perm it •

FINPINGS

I find that I must deny the permit as requested because it is contrary to
the public interest as discussed in 33 CFR 320.4. I have concluded that the
benefits of the project do oot outweigh its detriments.
A public oeed for the project bas oot been demonstrated. Although there
is a oeed for industrial development io the Winona area, the applicant bas not
shown that an industry intends to build on the site. Also, it bas oot been
shown that a proposed industTy could oot be built elsewhere, oo nearby upland
aites within the Industrial Park.
!a required by Corps regulations, I must apply the EPA's Section
404(b)(l) guidelines wheo evaluating a project involving the alteration of
wetlands. Because this project is oat a water-dependent activity, I must
assu~e that there are practicable alternatives that do not require the filling
of wetlands. unless the applicant demonstrates otherwise. As discussed above,
the applicant bas not demonstrated the unavailability of practicable alternatives. such as developing the uplandi aod I am therefore required to deny the
permit.

Restoration of the wetland is not required, provided that the fill material is approved by the Minnesota Pollution Control Agency, Division of Solid
Waste.

4

NCSCO-RF ( 85-611-30)
Port Authority of Winona
This permit action will oat significantly affect the quality of the human
environment; therefore, a Federal environmental impact statement is not
required.
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C-olonel. Corps of Engineers
District Engineer

l Eoc 1

Eoviroomeotal Assessment
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LAKE WINONA DREDGING RECOMMENDATIONS

BY
THE LAKE WINONA COMMITTEE
INTRODUCTION
The following report is presented as a supplement to the
dredging feasibility report of Robert Bollant which was
ordered by the City Council. We believe that Lake Winona is
one of the area's most valuable natural resources.
It
provides recreation and scenic beauty for thousands of local
residents and has great potential as a tourist attraction.
Unfortunately, Lake Winona is slowly dying.
Tonight we will
outline, for your consideration, a plan to prolong the life
of the lake and increase its value as a recreational
resource.
BACKGROUND INFORMATION
Beginning in the 1880s, the Lake Winona watershed was
intensively cultivated, grazed and burned with little regard
for soil conservation.
As a consequence, Lake Winona
received soil-laden flood waters from Gilmore Creek and
Rollingstone Creek (Garvin Brook).
Rollingstone Creek was
redirected into the Mississippi River in 1899, but Gilmore
Creek still frequently flooded western sections of the City
and poured soil into Lake Winona.
Portions of Lake Winona
were dredged for the first time in 1913, creating park land,
residential areas and the Huff Street Causeway.
Sediment
input continued, however, and by the 1930s the lake had
become very shallow. A City-owned dredge, employed in the
1930s, extracted sediments from several areas to fill
lowlands east of Franklin Street.
In 1944, Gilmore Creek was
redirected so that it passed through Boller Lake, which has
since served effectively as a flood reservoir and sediment
trap.
Dredging, which had been suspended during World War
II, was resumed in selected areas in 1950 through 1953.
The dredging cost 9485,900 and created additional City land.
The lake was dredged again, on a small scale, in 1957 and
1958 to improve i t for swimming.
It should be noted that
none of the dredging operations encompassed the entire lake
or was designed specifically to improve fisheries habitat.
Because they wanted good fill material, the dredgers mined
sand deposits from selected areas of the lake, creating holes
and trenches as deep as 40 feet. Most of Lake Winona,
however, is very shallow. Its average depth is only 8 feet.
Although Gilmore Creek and Rollingstone Creek no longer bring
sediment into Lake Winona, over 75Y. of the lake bottom is
blanketed with about seven feet of their sediments.
These
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silty sediments have buried all saleable sand deposits and
are, in turn, covered with rich organic ooze produced by
decaying aquatic plants and the tons 0£ tree leaves and other
organic matter which enter the lake from 1600 acres of Winona
and Goodview via 16 miles of storm sewers. Gilmore Creek,
because it has been diverted through Boller Lake, no longer
contributes many pollutants to Lake Winona.
Most sediment,
nutrients, and organic matter are from storm sewers and from
the dry wash which runs through Woodlawn Cemetery.
Lake Winona suffered winter kills due to oxygen depletion in
1965 and 1969, allowing rough fish to dominate the lake and
destroy all aquatic plant beds until 1973 when the lake was
reclaimed es a sport fishery.
Since then, winter kills have
been prevented by aeration.
Aquatic plants, which returned
to the lake after the rough fish were killed, have been
partially controlled by cutting and harvesting.
Fishing has
been generally good although bluegills and crappies have
become stunted, primarily because of excessive protective
cover provided by dense plant beds.
Aquatic plants have
proliferated in the lake because it is shallow, very fertile,
and because it has been storing nutrient-rich sediments for
over 100 years.
Lake Winona's useful life has been prolonged
since 1973 by a "life support system" of aeration and aquatic
plant harvest, but it could be vastly improved by dredging
out accumulated sediments and nutrients end making i t too
deep for rooted plants to grow.
During the past year we have gathered information and
consulted with Robert Bollant, Robert Welch and knowledgeable
contractors about the feasibility of improving portions of
Lake Winona by dredging (see attached technical report by
Robert Bollant>.
Our studies have shown that only one site
is presently suitable for disposal of dredged lake sediments.
Our recommendations follow:
RECOMMENDATIONS
1. As a pilot project, dredge approximately 15 acres of the
west end of the east lake to a depth of 15 feet, thus
creating a basin which would be too deep for aquatic plant
growth. Estimated cost $200,000.
2. Use the 17-acre natural ponding area between Lake Winona
and Highway 61 east of Huff Street es a dredged sediment
disposal area. Permits have not been applied for, but we are
confident they can be obtained for this specific site.
3. Fill the disposal area with sediment, allow i t to dry for
a year and use i t to raise sunken areas of City parks and
athletic fields. Sell the remainder as top soil at $1.00 per
cubic yard.
4.

When the dried sediment has been excavated,

dredge an
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equivalent area of the west lake, pumping sediment via the
Huff Street culvert into the disposal area.
5. Repeat the process as desired, until pumping distances and
costs become prohibitive. It is important to recognize that
the disposal area would be a construction site during the
entire period.
6. When the disposal area has been filled the last time,
transform most of it into an attractive, low-maintenance
natural area by planting trees and shrubs which will enhance
the area for wildlife and increase its value for people using
the bike path.
The area immediately adjacent to the
intersection of Highway 61 and Huff Street and the tourist
information center would be landscaped and mowed, thus
improving the appearance of the main entrance to the City.
7. If this preliminary plan is approved, detailed plans will
be made in consultation with the City Engineer and the
Minnesota Department of Natural Resources to determine exact
areas to be dredged and to maximize the value of the work
done.
8. Long range plans should include construction of an
interceptor sewer line which would prevent storm sewers from
into
draining nutrients, tree leaves, grass clippings, etc.
the lake.

•

FEASIBILITY REPORT
REDREDGING
OF
LAKE WINONA

Date:
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LAKE WINONA
During 1974, the carp and rough fish in Lake Winona were killed off with
chemical treatment and removed from Lake Winona.

Once the rough fish were

removed, the water in Lake cleared up and the weeds began to grow.
The Lake Winona Committee is of the opinion that much of the weed growth is due
to the lake being so shallow

The lake is generally eight feet deep.

If the

lake were dredged to a 15 foot depth, the weed problem would be greatly curtailed.
This report will look at the feasibility of dredging Lake Winona to a 15 foot
depth.
On May 28, 1986, a preliminary sounding of Lake Winona was conducted by La Crosse
Dredger, Charles Robers, with his crew and the help of City Park Department
Employees.
made.

A total of 40 soundings covering both the east and west lakes were

These soundin.gs confirmed that Lake Winona is generally

eight (8.0)

feet deep and is underlain with 8 to 20 feet of silt which is underlain with sand.
These soundings are attached to the back of this report.

I

Dredging in General
The west lake has an area of 82 acres and the east lake an area of 206 acres.
To dredge these lakes to a 15 foot depth it would involve the following
amount of dredging and cost.
1.

West Lake
82 acres x 7' x 1,613 cu. yd/ac.-ft. = 925,862 cu yds.

Estimate $1.50/cu.yd.
925,862 x $1.50 =
2.

$1,388,793

East Lake
206 acres x 7' x 1,613 cu yd/ac.-ft. = 2,325,946 Cubic Yards
Estimate $1.50/cu yd.
$3, 488, 919
2,325,946 x $1.50 =
Total cost
$4,877,712

Being the cost is so great to reach the desired goal of dredging Lake Winona
to a 15 foot depth, beneficial uses of the dredge spoil must be found to make
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spoil.
A) Riverbend Industrial Park
The Port Authority of Winona desires to fill

River~nd

Industrial Park be-

tween the Lake Winona Outlet Ditch and T.H. 61 for use as an industrial park.
Excluding the land leased to Badger Foundry there is 96 acres to be filled.
Tilis area would need 8 feet of fill or a total of 1,238,784 cubic yards
for the site to be useable as an industrial park; good clean sand fill is
required.

Silt cannot be used for industrial fill.

Fleet Farm recently

used 315,000 cubic yards of Mississippi River dredge spoil sand to f'" ill
their site east of the Holiday Inn.

This was clean sand that was barged

to Winona by the Corps of Engineers and trucked from the Missis s ippi River
to the Fleet Farm Site by the developer.
Being that the silt is not useable for industrial park fill, the sand would
have to be pulled out from under silt and pumped to Riverbend.
require dredging to a 30 to 35 foot depth.

This would

With this type of dredging plan

there would be 25 to 30 percent silt pumped also.

The silt would tend to

separate and be pushed ahead of the sand to the outlet of the disposal area.
Thus, approximately 25 acres of the 96 being filled in would be filled with
silt anJ would have to be used as contractor storage yards, or industrial
storage yards.

The value of the silt filled industrial land would not be

as valuable as the sand fill ed industrial land.

Another probl em with filling

Riverbend Industrial Park is that presently the Corps of Engineers is only
granting permits in
of the land.
Riverbend

R~~erbend

Industrial Park as the City shows a needed use

In 1985, the Port Authority applied for permits to fill all of

Industrial Park between the Lake Outlet Ditch and T.H. 61, but

these permits were denied.

The Corps in denying this permit application to

- 3 -

fill all of Riverbend Industrial Park between the Lake Outlet Ditch and T.H. 61
said that permits would only be granted as the City showed need for the land.
Approximately the east half of the east lake would be

dredged out with this

plan.
Another question that would have to be addressed is whether the dredge pipe force
main can be placed through the Lake Outlet Culvert under Mankato Avenue with the
fish weir in it.
The estimated cost of dredging in 96 acres of Riverbend Industrial Park from
Lake Winona baRed on the assumption that the dredge pipe force main can be laid
through the outlet culvert would be:
1,240,000 x $1.50/cu yd= $1,860,000
or $19,000 per acre of filled land
B)

Other Disposal Areas
Lake Park on the nortl1erly side of Lake Winona was dredged in during the
early 19SO's.

Due to the large percentage of organics in the fill, Lake

Park has continued to settle.

Much of the area has settled to where it

needs to be refilled to maintain good drainage.

Two large areas that could

be dredge filled are Lake Park west of Huff Street between Lake Winona and
Lake Park Drive and the area east of Hamilton Street between Lake Winona
and Sarnia Street.

However, to dredge fill these areas under present

Minnesota Pollution Control Agency Dredging Regulations would req11ire that
these areas be turned into holding ponds during the dredging operation.
This plan would not be acceptable as the holding ponds would raise the water
level in the nearby residential areas and cause flooding of the basements.
The west area would only take silt from 6 acres of the lake and the east area
would only take silt from 4 acres of the lake.
two sites are not feasibilC·

Thus, it appears that these

One area that looks more feasible for filling is the area between Lake
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Winona and T.H. 61 east of Huff Street.
area of 17 acres.
the area

This area is a natural ponding

It would lake approximately lJ feet of fill to bring

up to same level of T.H. 61, the pavement surface of which is

elevation 660.

Actually the fill in the center could be raised to an

elevation higher than 660. Filling to an elevation of 660 would acconnnodate approximately 25 acres of silt (pumping the lake to a 15 foot depth).
One possibility would be to use this area as a permanent ponding area
and dredge fill with silt out of the lake.
The Lake Winona Committee has been working with private
find a reuse for the silt.
feasible.

contr~ctors

to

Use as a fertilizer was studied hut not found

It appears that the best reuse of the material would be for

black dirt topsoil.
The Lake Winona Committee recommends that this 17 acre site he dredged fill
with silt.

The silt would be allowed to dry and then reused as topsoil.

Contractors have the biggest demand for topsoil.
The Park Department could also use some of the topsoil to fill in low
areas in Lake Park northerly of Lake Winona.
Drainage off T.H. 61 woufd have to be maintained through the disposal area.
II

Conclusions & Recommendations
The Lake Winona Committee would like to deepen ti1e

15 feet to enhance the value of the lake.

lal: •~

frn~ '
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The top 7 feet of the lake bottom

is almost all silt which is not very desireable for fill, but appears
to be useable as a topsoil.
It appears that the only

~ite

feasible for silty fill is the area between

T.H. 61-14 and Lake Winona east of Huff Street.
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The Lake Winona Committee recommends that the City Council fund a pilot
project of $200,000 for the dredging of Lake Winona at an estimated cost
of one dollar per cubic yard and dredging the lake to a water depth of
15 feet.

r1200,ooo
8 x 1,667 cubic yard per acre foot

could be dredged out.

=

15 acres) Fifteen acres

The committee recommends that the dried silt be

sold as a topsoil for one dollar per cubic yard.
yards could be disposed of per year.

Hopefully 20,000 cubic

Most of the $200,000 original

investmant could be recovered and used to fund dredging out another 15
acres of silt to refill the disposal area.
The Lake Winona Committee will make this formal presentation to the
City Council for consideration during the 1988 budget hearings.
If Council approved funding for this pilot project, the Director of
Publie Works would begin work immediately on permits.

Permits could be

difficult to obtain.
Another item to consider is whether the public would accept changing this
area into a permanent construction site.

•I

I
I

I
I
I
I

I
I
I
I

Water elevation 646.S - Headwall gage Mankato Avenue
0- 7.5
7.5-20.0
20-30.0

Mud
Fine Sand

0- 7.5
7.5-24.0
24-28.0.

Mud
Coarse Sand

13-

0-10.0
10-13.0
13-30.0

H20
Mud
Coarse Sand

Franklin St. - 250' off North ShorE

14-

0- 8.0
8-10.0
10-14.0
14-24.0
24-29.0

H20

Liberty St. - 175' off North Shore

Mud (thin}
Mud (thick}
Fine Sand
Med. Sand

ts-

0- 8.0
8-22.0
22-30.0

H20
Mud
Med. Sand

16-

0- 8.0
8-28.0
28-

H20
Liberty St. - 300' off South Shore
Mud
Clay - no sand contact

11-

12-

0- 7.0
7-28.0

#8-

#9-

0- 8.0
8-2 5. 0
25-

o-

0.0

8-23.0

23-30.0

H20

Franklin St. - Center

H20

Franklin St. - 200' off South ShorE

Liberty St. - Center of Lake

H20
Laird St. - 200' off South Shore
Mud - no sand contact

H20
Laird St. - Center of Lake
Mud
Firm Mud Sticky - no sand contact
H20

Laird St. - 200' off North Shore

Silt
Med. Sand

ltlO-

0- 6.5
6.5-12.0
12-24.0
24-30.0

H20
Mud
Med. Sand
Coarse Sand

Hamilton St. - 225' off North Sho r

Ill-

0- 8.0
8-23.0
23-30.0

H20
Silt
Coarse Sand

Hamilton St. - Center of Lake

#12-

0- 8.0

8-25.0
25-

H20
Hamilton St. - 250' off South Shor
Mud
Stiff Mud - no sand contact

"

I

113-

0- 8.0
8-25.0
25-

820
Center of Southeast Bay
Mud
Sticky Mud - no sand contact

114-

0-13.0
13-17.0
17-30.0

820
Silt w/sand
Med. Sand

Center of Northeast Bay

115-

0- 8.0
8-15.0
15-30.0

H20
Silt
Coarse Sand

150' from Mankato Bridge

116-

0- 9.0·
9-11.0
11-30.0

820
Mud
Med.-Coarse Sand

Walnut St. - 150' from North Shore

H20
Mud
Coarse Sand

Walnut St. - Center of Lake

H20
Mud
Med. Sand

Walnut St. - 200' off South Shore

H20

Center St.- 150' off South Shore

117-

0- 7.5
7.5-14.0
14-30.0

118-

0- 8.0
8-23.0
23-29.0

119-

o-

8.0

21-30.0

Mud - Sticky
Coarse Sand

120-

0- 8.0
8-16.0
16-30.0

H20
Silt
Coarse Sand

f 21-

0-11.0
11-30.0

H20
Center St. - 150' off North Shore
Silt - no sand contact

122-

o- a.o

8-21.0

8-12.0
12-30.0

123-

0- 8.0
8-17.0
17-30.0

124-

0- 8.5
8.5-19.0
19-30.0

125-

0- 8.0
8-20.0
20-30.0

f 26-

0- 8.5
8.5-17.0
17-30.0

Center St. - Center of Lake

H20
Silt, sandy
Med. Coarse Sand

Johnson St. - 150' off North

H20
Silt, some sand

Johnson St.- Center of Lake

Mc

c.

Co 3

::. ~·
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H20
Mud
Med. Sands

Johnson St. - 250' off South Shor

H20
Silt
Fine to Med. Sand

Winona St. - 150' off South

H20
Silt
Med. Sands

Winona St. - Center of Lake

,.

Shor~
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128-

0-15.0
15-30.0

H20
Harriet St. - Center of Lake
Silt - no sand contact

129-

0-10.0
10-30.0

820
Med. Coarse Sands

130-

o- 8.0
8-30.0

131-

o- 7.0
7-18.0
18-18.5
18.5-21.0
21-27.0
27-30.0

t32-

o-

8.0
8-20.0
20-

H20
Grand St. - Center of Lake
Silt
Clay - grabs rod - no sand contact

133-

0- 9.0
9-15.0
15-20.0
20-30.0

H20
Mud
Fine Sand
Med. Coarse Sand

134-

0-19.0
19-30.0

H20
Dakota St. - 200' off North Shore
Thin Silt - no sand contact

135-

o- 8.5
8.5-20.0
20-

136-

0-10.0
10-17.0
17-30.0

137-

0- 9.0

Harriet St. - 100' off North Shore

H20
Harriet St. - 100' off South Shore
Silt - no sand contact
H20
Silt
Sand
Mud
Coarse Sand
Fine Sand

Grand St. - 100' off South Shore

-

Grand St. - 250' off North Shore

820
Dakota St. - Center of Lake
Mud
Clay - grabs rod - no sand contact
H20
Mud
Med. Coarse Sand

Dakota St. - 100' off South Shore

9-21 . 0
21-

H20
Wa~couta St. - 75' off South Shore
Stiff Mud
Fine Hard Packed Sand

t38-

0- 6.0
6-24.0
24-

H20
Wa~couta St. - Center of Lake
Stiff Mud
Fine Sand & Silt - Sticky

139-

0-18.0
18-30.0

H20
Silt, trace sand

Wa~couta

o- a.o

H20
Mud
Med. Coarse Sand

Chippewa St. - Center of Lake - l!
from bridge, west end

• 40-

8-13.0
13-30.0

St. - 150' off North Shoi

.._.. I
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CITY HALL
207 LAFAYETTE ST.
POST OFFICE BOX 378
WINONA, MN. 55987
PH: C507J 452-8550
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September 4, 1987
Mr. Jim Cooper
Minnesota Department of Natural Resources
2300 Silver Creek Road N.E.
Rochester, MN 55901
Dear Mr. Cooper:

RE:

DREDGING LAKE WINONA

Tile City of Winona herein requests a Permit to dredge 34.4 acres of Lake
Winona to a 16 foot depth. Tile area proposed to be dredged is generally
5 to 8 feet deep presently.
The Corps of Engineers Permit has been applied for.
The City desires to dredge the whole lake; however, finding a place for the
dredge spoil is a problem as is funding. In this Permit Application the
City is proposing to dredge 443,560 cubic yards of silt and muck. As the
dredge spoil dries, the City intends to reuse the material or topsoil on
Site #3 and then redredge in the disposal site.
In a Report on Lake Winona entitled "A Lake Winona Compendium" dated January,
1986, by Dr. Calvin Fremling and Glenn Heins, it is reported that Lake Winona
is dying. Dredging is recoftunended to control the weed growth in the lake
and slow the dying process. A copy of this report is enclosed.
Two of the dredge spoil sites, No's 1 and 3 are heavily infested with a
noxious weed called Purple Loosestrife. Presently there is no way to
control this weed. Thus the dredge spoil would eliminate this noxious weed
infestation.
Disposal Areas #1 and #2 would be planted with species of plants that would
benefit wildlife. The plan is to turn these two areas into upland wildlife
habitat especially for non-game species. Site #1 would be used by the High
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School for a study area. Plantings would be planned by the City Forester
in cooperation with the Minnesota Department of Natural Resources. The
people using the adjacent bike path could enjoy the wildlife. ~one of the
disposal areas would be used for development.
Enclosed are maps of Lake Winona showing the present contour elevations of
the lake and the locations of soundings of Lake Winona taken May 26, 1986.
Enclosed is the application and a $50 filing fee check.
Please call if additional information is requested.
Respectfully submitted,

~1~

Director of Public Works
bh

Enclsures
cc: Eric Sorensen, City Manager
Dr. Cal Fremling
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• •Please read instructions before attempting to complete this application.
Applicant's Name (last. First. M.I.)
Authorized Agent if applicable)
Cit of Winona
Robert J. Bollant
Address (Street. RFD. Box Number, City, State. Zip Code)
P.O. Box 378 - Winona, MN

OC/C
0USCOE

Telephone Number &area c~

( 507 ) 452-8550

55987

LOCATION OF PROPOSED PROJECT (BE SURE TO lf\JCLUOE SKETCH SHOWING HOW TO GET TO THE SITE)

County

Fire No .. Box No. or Project Address

Winona

Pro,ect will atfect
(name& numbP.r.
11 known

0

Lake. OVVetland or

0

Watercour se

TYPE OF WORK PROPOSED (CHECK ONE) IV. TYPE OF PROJECT CHECK ONE)
O repair

o
o
o
ESTIMATED PROJECT COST

remove
abandon
other (specify)

$ 665, 340

o
o

shoreline
channel

o
o

shore-protection

o

harbor

D bridge

O sand blanket

D permanent dock

O riprap

O wharf

o

obstruction

o

dam

ra other

culvert

(specify)

Dredging a lake

VI. LENGTH OF SHORELINE AFFECTED (IN FEET):

VOLUME OF MATERIAL FILLED OR EXCAVATED (IN CUBIC YARDS):

443,560

. BRIEF EXPLANATION OF PROJECT:(EXPLAIN WHAT PROJECT CONSISTS OF ANO HOW WORK WILL BE DONE)
The City of Winona desires to deepen Lake Winona from a general depth of 5 to 8 feet
to a depth of 16 feet by dredging. This Permit Application covers dredging 34 acres
of the 288 acre lake.

PROJECT: (Explain ~ this project is needed)
Lake Winona is dying according to a Report entitled "A Lake Winona Compendium" by Dr.
Calvin Fremling & Glenn Heins dated January, 1986. Dredging would prolong the life
of the lake and control the lake weed growth.

X. ENVIRONMENTAL IMPACT (Anticipated changes to the water and related land resources. including unavoidable but detrimental effects)
Dredging would enhance the life of the lake and cover two infested areas of Purple
o
strif in fil area Site #1 and #3
ALTERUTIVES (Other alternatives to the action proposed)
Do nothing and let the lake continue to die
I hereby make app11cat1on pursuant to Minnesota Statutes Chapter t 05 42 and all supporting rules fOf a permit to work in or affect the above named protected
water(s) in accordance .v1th all supporting maps, plans. and other information submitted with this application The information submitted and statements made
concerning this application are true and correct to the best of my knowledge.

Minnesota
Winona
ubscribed and sworn to before me this
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CITY CF WINONA
CITY HALL
207 LAFAYETTE ST.
POST OFFICE BOX 378
WINONA, MN. 55987
PH: C507J 452-8550
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ALL-AMERICA CITY

September 4, 1987
Chief, Regulatory Function Branch
Construction Operations Division
U.S. Army Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, MN 55101
TO WHOM IT MAY CONCERN:
Re:

Dredging Lake Winona

The City of Winona herein applies for a Section 404 Permit to dredge 34.4
acres of Lake Winona to a 16 foot depth. The area proposed to be dredged
is generally 5 to 8 feet deep presently.
The City desires to dredge the whole lake; however, finding a place for
the dredge spoil is a problem as is funding. In this Permit Application
the City is proposing to dredge 443,560 cubic yards of silt and muck. As
the drege spoil dries, the City intends to reuse the material or topsoil
on construction Site #3 and then redredge in this disposal Site.
In a Report on Lake Winona entitled "A Lake Winona Compendium" dated January,
1986, by Dr. Calvin Fremling and Glen Heins, it is reported that Lake Winona
is dying. Dredging is recommended to control the weed growth in the lake
and slow the dying process. A copy of this Report is enclosed.
Two of the dredge spoil sites, No's 1 and 3 are heavily infested with a
noxious weed called Purple Loosestrife. Thus the dredge spoil would eliminate
this noxious weed infestation. Presently there is no way to control this weed.
Disposal areas #1 and #2 would be planted with species of plants that would
benefit wildlife. The plan i~ to turn these two areas into upland wildlife
habitat especially for non-game species. Site #1 would be used by the High

I

-I

I

',

I

Dredging LaKe winuua
September 4, 1987
Page 2

School for a study area. Plantings would be planned by the City Forester
in cooperation with the Minnesota Department of Natural Resources. The
people using the adjacent bike path could enjoy the wildlife. None of the
disposal areas would be used for development.
Enclosed are maps of Lake Winona showing the present contour elevations of
the lake and the locations of soundings of Lake Winona taken May 26, 1986.
Enclosed is the application for Department of Army Permit with drawings.
set of drawings are reproducible and one set is copy.

One

Please call me if you have questions or if additional information is required.

Director of Public Works
bh
Enclosures
cc: Eric Sorensen, City Manager
Dr. Cal Fremling

APPLICATION FOR OEPART1 .. ~NT OF THE ARMY PERMIT

OMB APPROVAL .VO. 0702·0036
Expires 30 June 1986

!33 CFR 325>

The 0-!partment of the Army permit program is authorized by Section 10 of the River and Harbor Act ol 1899, Section ~04 of the
Clean Water Act and Section 103 of the Marine, Protection, Research and Sanctuaries Act. These laws require permit.s authorizing
activities in or affecting navigable waters of the United States, the discharge of dredged or fill material into waters ol the United States,
md the transportation of dredged material for the purpose of dumpin11 it into ocean waters. Information provided on this form will be
u~d in eva!uatin11 the application for a permit. Information in this application is made a matter of public record throuiih issuance of a
public :!Otice. Disclosure of the information requested is voluntary; however, the data ~quested are necessary in order to communicate
with the applicant and to evaluate the permit application. I! necessary information is not provided, the permit application cannot be
processed nor can a permit be isaut!d.
One set of original drawings or iiood reproducible copies which show the location and character of the proposed activity must be
attached to this application (see sample drawings and in.struction.s) and be submitted to the District Engineer having jurisdiction over
the loation of the proposed activity. An application that is not completed in full will be returned .
3. NA.ME, A.OOAESS , A.NO TITLE OF AUTHORIZED AGENT

Robert J. Bollant
Director of Public \forks
P .0. Box 378
Te1elJ~Jt.~9-~.'dJ~Wg b~~~.~ ~ours

2 .... A.".1E .I.NO ADO RESS OF Ai>PL1CANT

City of \.Jinona
P.O. Box 378
~..linona, :~
55987

A.IC
A.IC

C507 )
(507 )

454-4278

452-8550

Stetemeru of Authorizetion : 1

!Off!c•>

ov dftignet• and 1uthori ze _ _ _ _ _ __.

~•...

to 1c:t 1n mv b•1'elf 11 m

~---------~-~------~
1941nt
in th• proc:ftslng of th it per mot application and to furn isn, upon request,
supplementel informetion in support of th• 1pplic:etion.

.). , c :

.)., c

1

1R1sid111ct!

so 7 1 --'*....' .s. ....2_-...8.s..s....o..._____

rOffictJ

1. :>E7A : t..£D C>ESCRIPTION OF i>AOPOSEO ACTIVITY

la. A.CT I 'I TY

The City of Winona proposes to dredge Lake Winona to a depth of 16 feet. The City is
requesting a permit to dredge 34 acres of the 288 acre lake. 443,560 cubic yards of silt
would be dredged.

The Lake Winona Conunittee headed by Dr. Calvin Fremling has recommended that Lake Winona
be dredged to control the weed growth in Winona. A report entitled 11 . \ Lake 1-linona Compendium"
dated January 1986, written by Dr. Calvin Fremling and Glen Heins recommends that Lake
Winona be dredged to save the lake .

. O ' SCroAi'lGE OF DREDGED OA FILL ".1ATEAIAL

The dredge spoil consisting of silt and muck would be placed in three areas along T.H. 61
as shown in the oermit drawings. The intent is to use this dredge spoil fron Site H3 as top~oi l throughout ~he City after it dries. Dredge spoil sites #1 and ff 3 are heaviliy infested
with Purple Loosestrife; thus, the dredge spoil would cover and eliminate two areas filled
with a noxious weed. Dredge spoil sites #1 and #2 would be planted with species of plants
would benefit wildlife. The plan is to turn these two areas into upland wildlife habitat
e specially for non-game species .

EDITION OF 1OCT11 15 OBSOLETE

1Prooonent: DAEN CWO .Nl

~.NAMES

ANO AOORESSES OF ADJOIN1NG PAOPEATY OWNERS, LESSEES, ETC., WHOSE PfllOPEATY ALSO ADJOINS TM& WATERWAY

K-~rt (Site Ill)
1122 Service Drive
Winona, MN 55987

8..

WATE~SOOY

Minnesota Department of Transportati
Box 6177, North Highway 52
Rochester, MN 55903

.t.ND LOCATION ON WATEAIOOY WH&AE ACTIVITY EXISTS OR IS PAOPOSEO

Lake Winona
Winona, MN
. LOCATION ON LANO WMERE ACTIVITY EXISTS OA IS PROPOSEO

City of Winona
P.O. Box 378

AOORESS:

STREET, ~OAO, ;i!OUTE OR OTHER OESCAIPTIVE LOCATION

Winona
COUNTY

MN

55987

STATE

ZIP COOE

City of Winona, MN
LOCAL GOVE"'NING SOOY WITH JURISDICTION OVER SIT&
. 11 anv ~ort•O" "' :"e activity for wllicll 1ut11orizet10" i110u9llt "ow comolete1
0 YES
0 NO
give r ..
montll '"d v•r tll• 1etivity wet comol•ted. l"diC•t• tll• exinint work o" tll• dr1wi"fl.

If,,,_.,'' "Y""

.o"'·

. L•lt 111 •Dl)rO•llt or ctrt1f;e1tiont and .:seni111 received from otller teoer11 . int.,tt•t•. nat• or loc11 19e"ciff for •"V 1tr1.1ct1.1re1. con1tr1.1ctio" •
.:S itener;" or Otl'er 1c:1v1t•" detcrltled in tllit aoollcatio".

TYPE APPF'IOVAL

IDENTIFICATION NO.

DATE OF APPLICATION

DATE OF AP!'F'IOVAL

DATE OF

O~ ~. : A. ·.

:~ONE

10. Aoclicatio" •S "''.OV ,....,, for• oermit or 0""'itl to autllorize tlle activitiff d"cril>ed herei". I certify tlllt I em f1milier witll th• i"formttio" conteined ' "
tllit 1colicat10". •"cl t"lt to tll• tl•st of my ""owledg• '"d belief sucll ;,.tormetion it true, comoltte. Md 1ec:1.1r1te. I furtll• c•tlfy tllet I 001- th•
aut.,oritV to u"clerukt tlle oroooMO 1ctiviti" or I em ec:ti"t H tlle duly 1uthorized ao•"t of tlle 1001ic1nt.

0/sz
OATI

SIGNATURE OF AGENT

OATI!

Tht Jpplicatio11 rnrut 111 si1n1d by tht ptrson who dnir11 to undtrtah th• propo11d actiuity (applicant) or it may bt sitntd by a duly
authoriztd a11r1t if th1 stattmcnt in Blocle 3 hu bccn fillcd out and si1n«.1.
18 w.S.C. Stttion 1001 provides that : Who•ver, in any manner within the jurildiction oC any department or a1ency of The United States
knowinJiY ind w1llfuUy falsifies, conceals, or covers up by any trick. scheme, or device a materi&I fact or makes any false, fictitioua or
fraudulent sutementa or representations or makes or uses any false writin1 or document knowin1 same to contain any false, fictitious or
Criiudulent 5tatement or entry, stall IM fined not more than $10,000 or imprisoned not more than five year1, or both.
Do not send

I

permit procesain1

r.. with this application.

The appropriate ree will be a.....-d when • permit is isaued.
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LAKE WINONA DREDGING
WINONA •MN.
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AUGUST. 1987
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LEVEL EL . i46.5

Public Notice
US Army Corps
of Engineers
St. Paul District

Aoplicant:

City of Winona

It is requested that this Public Notice
be conspicuous l y and continuously posted
until expirat i on of this notice.

In Reply Refer to:

Date: Oct . 15 ,
::xp :

198
'.'ov . 3 , i 98 7

Section:

CENCS-CO-RF (87-13 4U-23 ) (404) - Cl ean Water Act

1. APPLICATION FOR PERMIT TO DISCHARGE DREDGED AND FILL MATERIAL. The Ci ty
of Winona proposes to discharge dredged material in wetlands adjace nt t o Lake
Winona and in Lake Winona itself. The purpose of the proj ect is to di spose of
material dredged from the lake. A recent sc i entitic stuay has rec ommenced
that the lake be dredged to control weed growth. thereby slowing t he : ake's
eying process. The disposal is also intended to create upland wil dl ife
habitat areas and to cover areas of purple loosestrife. thereby el i mi nating
that undesirable plant in those areas.
2.

SPECIFIC INFORMATION
APPLICANT'S ADDRESS:
PHONE
AGENT:

NU~ER:

P.O. Box 318
Winona. Minnesota

55987

(507) 452-8550
Robert J. Bollant
Director of Public Works

PROJECT LOCATION: The dredged material would be placed in three separate
sites, each of which lies petween Highway 14/61 and the southern ed ge of Lake
Winona. These sites are shown on the attached drawing. All three si tes are
in township 107 N., range 7 W., Winona County, Minnesota. Site ~Jo. l is in
the NE 1/4 of section 28; sites 2 and 3 are in the S 1 /2 of sect:.. on 27 .

1 is at the extreme western end of the lake.
and on either side of Huff Street.

1

s .:.~e

Sites 2 and 3 are ad j ace nt t o

DESCRIPTION OF PROJECT: Two areas in Lake Winona totaling 34 acres would
be hydraulically dredged to a depth of 16 feet. The dredged materi al (silt
and muck) would be pumped into the three di sposal areas, around which ea r then
dikes of clay shale would have been previous l y constructed. Return wate r from
the disposal operation would flow back into Lake Winona. Disposal si t e no. 1
consists of 8.3 acres of wetland, site no. 2 consists of 8.4 acres of wet l an d,
and site no. 3 consists of 10.0 acres of wetland.
The material in sites 1 and 2 would be left in place and planted wi t h
species of plants that would benefit wildlife. The plan is for these t wo
sites to become upland features of ~he city park system designed espec i al ly
for non-game species of wildlife. After the material placed in site 3 dries,
the city intends to use it as topsoil throughout Winona. Site 3 could t hen be
used for the disposal of additional material that might be dredged fro m t he
lake in the future.
QUANTITY OF DREDGED MATERIAL: A total of 443.560 cubic yards of material
would be dredged from the lake and placed in the three disposal sites.

NCS Form 61
15 Mar 82

1

Appendi x IV- 6

October 15, !987
CENCS-CO-RF (87-1340-23)
SUBJECT: Notice of Application for Permit
VEGETATION IN AFFECTED AREA: Sites 1 and 3 contain ?Urple loosestr1 £e.
All three sites contain cattails and sumac. Site 2 also contains vegetation
typical of a floodplain forest, and some floating aquatic vegetation in t he
open-wate~ area that would be filled.
SURROUNDING LAND USES:

Urban residential. commercial, and parkland.

ALTERNATIVES: According to the applicant, the alternative of disposing
of the dredged material on the northern shore of the lake was considered. I t
was rejected because it could cause water damage to residential property north
of the lake, and it would be aesthetically objectionable to tnose living on
that side of the lake. According to the applicant, there are no other
feasible disposal sites in the area.
3.

I

REPLIES/COMMENTS

Interested parties are invited to submit to this office written facts.
arguments, or objections within 20 days of the date of th is no tice. ':nese
statements should bear upon the suitability of the locat ion and t ne adequacy
of the project and should, if appropriate. suggest any changes believed to be
desirable. Comments received may be forwarded to the applicant.
Replies may be addressed to the District Engineer. St. Paul District, Corps of
Engineers, 1135 U.~ Post Office and Custom House, St/ Paul, Minnesota 551011479, ATTENTION: Regulatory Functions Branch.
Or, IF YOU HAVE QUESTIONS ABOUT THE PROJECT, call Henrik Strandskov at tne St.
Paul District, (612) 725-7775.
THREATENED OR ENDANGERED WILDLIFE OR PLANTS OR THElR CRITICAL HABITA':':
None were listed by the applicant or are known to exist in the permit area.
However, Winona County is within the known or historic range cf the follow ing
threatened (T) and endangered (E) species:
4.

Species

Habitat

Peregrine falcon (E )
Bald eagle (T)

Potential breeding
Wintering

This application is being coordinated with t he U.S. Fish and Wildlife Servi ce.
Any comments they may have concerning endangered or threatened wildlife or
plants or their critical habitat will be considered in our f inal assessment of
the described work.
5. JURISDICTION: Lake Winona, together with its adjacent wetlands, comes
under the regulatory jurisdiction of the Corps of Engineers because it is part
of a tributary system to the Mississippi River, a navigable water of the
United States.

2

II

CENCS-CO-RF (87-1340-23)
SUBJECT: Notice of Application for Permit

Oct ober 15, 198/

REGULATORY AUTHORITY: The application will be reviewed accoraing t:o the
provisions of Section 404 of the Clean Water Act. Therefore. our public
interest review will consider the guidelines set forth under Section 404 (;,; c :
the Clean Water Act (40 Code of Federal Regulations 230).
NATIONWIDE PERMIT: An existing Department of the Army nationwide permit
authorizes return flows from hydraulic dredging operations, provided the
discharge is authorized by the Minnesota Pollution Control Agency.
THE APPLICANT HAS STATED THAT THE FOLLOWING STATE PERMIT HAS BEEN APPL:::ED
FOR: Minnesota Department of Natural Resources permit to work in protected
waters or wetlands, number 88-5026.

6. STATE WATER QUALITY CERTIFICATION: This Public Notice has been sent t o
the Minnesota Pollution Control Agency and is considered by the District
Engineer to constitute valid notitication to tnat agency fo r water quality
certification. The Minnesota Pollution Control Agency t as i~dicated that it
intends to review this project to determine the appropriate acti on ~r.cer
Section 401 of the Clean Water Act. Any comments relative to :~innescta.
Pollution Control Agency actions may be sent to:

Minnesota Pollution Control Agency
Permits Section
Division of Water Quality
520 Lafayette Road
St. Paul, Minnesota 55 155
7.

HISTORICAL/ARCHAEOLOGICAL

This public notice is being sent to the rfational Park Service. the State
Archaeologist. and the State Historic Preservation Of fi cer to determine i f
there are known cultural resources which may be affected by the described
work. Any unknown archaeological, scientific, or historical data could be
lost or destroyed by the work described i n the permit application. ~owev er,
the latest version of the National Register of Historic Places has been
consulted and no listed properties (known to be eligible for incl usi on, or
included in the Register) are located in the project area.
8.

PUBLIC HEARING REQUESTS

Any person may request, in writing, within the comment period speci fied i r.
this notice, that a public hearing be held t o consider this applicat ion.
Requests for public hearings shall state. in detail. the reasons for holdir.g a
public hearing. A request may be denied i f substantive reasons for holding a
hearing are not provided or if there is otherwise no val id interest to be
served.

3

October 15, 198 7

CENCS-CO-RF (87-1340-23)
SUBJECT: Notice of Application for Permit
9.

PUBLIC INTEREST REVIEW

The decision whether to issue a permit will be based on an evaluation of the
probable impact. including cumulative impacts. of the proposed activity on t he
public interest. That decision will ref~ect the national concern for both
protection and utilization of important resources. The benefit which reasonably may be expected to accrue from the proposal must be balanced against its
reasonably foreseeable detriments. All factors which may be relevant to the
proposal will be considered. including the cumulative etfects. Among those
are conservation. economics. aesthetics, general environmental concerns. wetlands. cultural values. fish and wildlife values. flood hazards, floodplain
values. land use. navigation. shoreline erosion and accretion, recreation,
water supply and conservation. water quality, energy needs, safety, food and
fiber production and. in general. the needs and welfare of the people.
Environmental and other documents will be available for review in the St.
Paul District Office.
FOR TIIE DISTRICT ENGINEER:

W'-./.
Enclosure

WM. L.

~

GO~~

Chief, Construction-Operations Division
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LAKE WINONA DREDGING
11/5/87

I.

DATA COLLECTION MEETING:

A)

Purpose of Dredging and objectives
Bollant and Fremling

B)

DNR
1.

No problem with proposed deepening of the lake.

2.

But DNR rules prohibit filling of wet land areas for
vegetation control and also prohibit the filling of upland
wet lands. Present condition of the land control wet land
classification.

3. Elevation 646.5 determines whether lands adjacent to Lake
Winona are wet lands.
Anything below elevation 646.5 is
definitely a wet land.
C)

Site Review
Sites are numbered as on Corps Permit Application:
Site #1 is K-Mart area
Site #2 is area west of Huff Street
Site #3 is area east of Huff Street

.

D)

1.

Site #1 - Elevations are needed to show how much is wet
land.

2.

Site #2 - Both DNR and Fish & Wildlife are opposed to
filling Site #2.

3.

Site #3 - Could not fill the area designated as wet land,
but could use non wet land area for stockpiling peat soil
and removal of peat soil.

Riverbend Disposal Area
Bollant explained why muck and silt cannot be used for fill
in Riverbend Industrial Park.

E)

Timetable
It would be a one-year dredging project.
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F)

Comments
1. Dredging would be beneficial
(DNR).

for aeration of the Lake

2. Dredge spoil would have to be tested for PCB's and heavy
metals. This could be costly.
Dredge effluent must meet
MPCA standards.
3.

Permit from Dept. of Agriculture would be needed for
disposal of material off the site because of Purple
Loosestrife now present in the disposal areas.

4. Dredge effluent could not return to the Lake because of
Purple Loosestrife. State Statutes prevent this.

I
I
I

I

dt

DEPARTMENT OF THE ARMY
ST. PAUL DISTRICT . CORPS OF ENGINEERS
1135 U.S. POST OFFICE & CUSTOM HOUSE
ST. PAUL. MINNESOTA 55101-1479

December 16, 1987
RfPLY TO
ATTENTION OF

Construction-Operations
Regulatory Functions (87-1340-23)

Mr. Robert J. Bollant
Director of Public Works
City of Winona
P. O. Box 378
Winona, Minnesota 55987
Dear Mr . Bollant:
I find I must deny your application on behalf of the City of Winona for a
Department of the Army permit to discharge dredged material into Lake Winona
and adjacent wetlands . I am taking this action because the Minnesota Depart ment of Natural Resources (DNR) has denied its permit for the project .
By regulation (see 33 Code of Federal Regulations 320 . 4(j)(l)), I cannot
issue a permit where the required Federal, State, and/or local authorization
has been denied for the same activity. Please be aware that my denial is
without prejudice to your right to reinstate processing of this Army permit
application if subsequent approval is received from the DNR . However, I must
remind you that our permit file contains several letters expressing the concerns of various other agencies about the project . These comments would be
used by my staff in preparing an environmental assessment of the proposal, and
I would give them appropriate consideration before making a final permit
decision.

If you have questions , please call Mr. Henrik Strandskov at (612) 7257775 .
Sincerely,
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AMMENDEMENT
TO
APRIL 27, 1987
FEASIBILITY REPORT
OF
DREDGING OF
LAKE WINONA

Date:~~J_u_l_y'---1_8~,,__1_9_8_8~~

Robert
Direct r of Public Works
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LAKE WINONA
A)

1987 Permits
On April 27, 1987, the Director of Public Works presented a Feasibility Report
on dredging Lake Winona.
for permits.

The City Council then directed Public Works to apply

The City Council wanted permits for dredging the whole 295 acre

lake; however, the only disposal areas that looked feasible were three disposal
areas along T.H. 61 consisting of the area easterly of K-Mart and the two areas
along T.H. 61 on either side of Huff Street.

The disposal areas covered 26.7

acres which would have permitted 34.5 acres of the lake to be dredged.
amount of dredging was estimated to be 443,560 cubic yards.

The total

Permits fr om the

Corps of Engineers and Minnesota Department of Natural Resources were a pplied for
in September 1987.

A public meeting was held in Winona on November 5, 1987, with

the regulatory agencies and was attended by the Mayor, City staff and Lake Winona
Committee.

None of the regulatory agencies had any problem with dredging Lake

Winona but all had problems with the disposal sites; said problem areas were the
disposal sites being wetlands, disposal sites containing purple loosestrife and
disposal sites being too small for proper sediment settlement.

In November a

letter was received from the Minnesota Department of Natural Resources and in
December, 1987, a letter was received from the Corps of Engineers; both letters
denied the permits for all three disposal areas.
B)

Weed Problem
In 1988, the weed problem in Lake Winona became worse than ever especially in
the West lake.

The park department cut weeds during one shift a day in 1988

compared with two shifts per day in 1987 due to hiring less part-time he lp and
setting a higher priority on grass mowing.

The weed complaints grew.

As a

result of the complaints, a new approach to dredging Lake Winona was considered

I

I
I

•
because dredging the lake from the present average
depth of 8.0 feet in weed

areas to 16.0 feet may be the most acceptable \way to control the weeds.

Rooted

aquatic weeds will not grow at depths greater than 15 feet because sunlight cannot
penetrate to depth of 15 feet.

The report includes a plan to dredge both the

~est

Lake and the East Lake in phases with the East Lake being Phase I and the West
lake being Phase II.
C)

Phase I - East Lake
The East Lake has a surface area of 215 acres and contains 163 acres of water
area less than a 15.0 foot depth.
The Port Authority was approached about using Riverbend Industrial Park as a dredge
disposal area.

The Port Authority is very interested in filling the remainder

of Riverbend Industrial Park but will only accept sand fill.

All the material

proposed to be dredged above the 15.0 foot level consists of silt and is not
acceptable to the Port Authority.
There is 74 acres of land in Riverbend Industrial Park southerly of Frontenac
Drive and easterly of the land leased to Badger Foundry as shown on the attached
map that the Port Authority desires to see filled.

It would take 950,000 cubic

yards to fill the 74 acres in Riverbend 8.0 feet.
In working with the Lake Winona Committee, a plan was developed to dredge sand ou t

of 20 acres of Lake Winona northerly of the hospital and easterly of Hamilton Street.
This part of the lake is quite deep now and is overlain with only 4 to 7 feet of
silt.

There is good sand beneath the silt.

To fill 74 acres 8.0 feet deep

require dredging 30 feet of material from this 20 acres of the lake.

would

The silt

could be mixed in and would end up being pushed to the easterly part of the dred ge
disposal site in Riverbend Industrial Park.

The ideal plan would be to dredge

the silt to another area of the lake and then redredge it back into the area where
the sand was dredged out, but this would add $213,000 to the cost of the project.

- 2 -

l. t.

is herein recommended that the silt overburden from the sand borrow ar ea be

pumped to Riverbend with the sand.
The next part of the plan is to dredge as much of the lake as possible into the
hole from which the sand was excavated.

Approximately 80 acres of the lake could

be dredged to a 16 foot depth with the silt being placed in the excavated hole.
Cal Fremling and the Public Works Director selected the critical area to be dredged
and it is shaded on the attached Lake Winona Map.
that is most heavily used and the most visible.

It is the

ar~a

of the East Lak e

The silt would be placed with a

pipe elbowed down to insure we had at least 12 feet of depth upon completing the
dredging.

It would then settle over a period of time to a 16.0 foot depth.

In-

stead of placing all the silt back into the lake, the Lake Winona Committee strongl
recommends that 2 to 4 feet of the silt be stored temporarily atop the filled
area in Riverbend to be used later for raising low areas in city parks.

This would

add to the cost of developing the land in Riverbend as the silt would have to be
..

removed prior to developing the property.

The Port Authority is opposed to this

part of the plan.
The proposed fill area in Riverbend would have to be cleared,

Being that an

average of 8.0 feet of fill is being placed, it is not recommended to grub the
trees.

In this area of Riverbend there is 4 to 8 feet of heavy soil over the sand.

Most industrial buildings could then be constructed without special footings;
however, each building should be carefully analyzed before being constructed.
A containment dike would be constructed with existing soil in Riverbend prior
to dredging.

A secondary ponding area would also be constructed.

A containment boom (silt curtain) would be constructed from the point by the
hospital to a point southerly of Hamilton Street to contain the silt during the
silt dredging operation.

Mr. Robers of Robers Dredge has used these containment

curtains and they are quite effective.
The cost of pumping the East Lake as outlined above is as follows:
- 3 -

II

1.

Lump Sum
2.
3.

$

Dredging 950,000 cubic yards to Riverbend
Industrial Park at $2.00 per cubic yar

20,000

$1,900,000

Dredging 950,000 cubic yards of silt into
area where sand was dredged out at $1.2J
per cubic yard

$1,140,000
$3,060,000

Total cost

Dredging out 80 acres of East Lake would then make 132 acres out of 215 deeper
than 15 feet.

The 83 acres less than 15 feet would be along the south shore and

not very noticeable to the public.
lake that is most used.

The 132 acres would cover that part of the

Having 132 acres along the northerly half of the lake

the part most used by the public would be a real benefit.
Another disposal site looked at was the old landfill site along Pleasant Valley

I
I

Creek.

The DNR views this area as a first class marsh.

We are also concerned

about the dredge water percolating through the soil and causing the rubbish to
leach out into the ground water •

•
•

I

Clearing in Riverbend Industrial Park

The DNR finds the plan of using the Riverbend Disposal Site as the most acceptable
and favors the plan for dredging the East Lake over the West Lake •
One point the Lake Winona Committee desired to make is that dredging will not
make the lake crystal clear. · Dredging will improve the algae problem but not
eliminate it.
The condition of the lake will be enhanced by dredging but the water will not be
crystal clear after dredging and we will still have algae.

There will still be

weeds in areas less than 15 feet deep.
D)

Phase II - West Lake
The West Lake has an 80 acre water surf ace and contains 60 acres of water area
less than 15.0 foot in depth.
dredge an acre of lake area.

It takes approximately an acre of disposal area to
Finding disposal areas within dredging distance of

the lake that meet the regulatory agencies criteria is difficult.

- 4 -

The Lake Winona

Gummiccee J.OOKea ai:: i::ne .bronK rarm wnicn wou1a taKe na1r or tne 1vest LaKe areage
spoil if the whole farm area between Goodview Road and Gilmore Creek were used
as a spoil area.

In checking with the Corps of Engineers, they verified t hat

approximately one-half of the Bronk Farm area is in the Gilmore Creek floodwav
and cannot be filled.

The area outside the floodway would require too much dik-

ing to be a feasible disposal site.

The next area studied is the area bounded by

Pelzer street, Riverview Drive, Madison Silo and the Soo Line Main Line Railroad.
Most of this area is classified as wetland and also contains an 18.3 acre manmade lake which is classified protected water.

This area would make an ideal

disposal site from an engineering standpoint as the containment dikes are already
in place as well as the discharge piping under Riverview Drive.

We met with the

landowners to determine if they would be open to allowing their land to be filled
with silt from Lake Winona.
be

The industrial use value of the property will not

enhanced by placement of dredge spoil.

Keith Schwab, of the Mississippi Deve lo -

ment Consortium, who owns the westerly one-third of the area would accept the
spoil and still maintain ownership of the land.

dre \.'.,~

Bob brink owns the remaining two

thirds of proposed disposal site including the 18.3 acre lake.

If we could fill

the whole 55 acre area, outlined above, the whole 60 acre area of the West Lake
needing dredging could be disposed of in this area.

Mr. Brink is not interested

in allowing the city to fill the lake.
Mr. Brink purcha sed 55 acres from Madison Silo part of which is northerl y of
Riverview Drive.

Mr. Brink would be willing to sell the property to the city

but would want to sell the whole 55 acres including the land northerly of Riverview. Drive.

It is not feasible to dike the area to protect the lake.

As stated

above this area would make an ideal dredge disposal area if the 18.3 acre lake
could be filled also.

The dredge pipe force main would follow the lake inlet

ditch to Town and Country Bank and then would be placed under Broadway and Fifth
- 5 -

•
•II

-•

Street and then across Westfield Golf Course.
it would interfere with golf.

It would have to be buried where

A casing pipe would be bored under the railroad

tracks which has been done on Port Dredging Projects.

Approval would be required

from the Soo Line to allow dredge spoil to come against their embankment.
railroad has approved this in the past.

The

If approval could not be obtained, a
..

containment dike could be placed along

t'h~

railroad.

The length of the dredge pipe force main wou~d ex·b~nd up to 11, 100 feet and would

\

'·

require one booster pump beside the pump on the dredge.

This is reflected in

the cost estimate which is part of this report.
The Lake Winona Committee has consulted with the Minnesota DNR and the DNR opposes
this plan of placing dredge spoil in the lake and adjacent wet land.
only feasible dredge disposal site for the West Lake.

This is the

It appears to me that the

environmental value of the West Lake (which is so heavily used by the public)
by dredging far outweighs the negative effect of filling the 18.3 acre lake in
the Madison Silo area and the adjacent wet land.
The estimated cost of dredging the whole West Lake to a 16 foot depth is:
1.

Dredging 774,000 cubic yards at $2.00/cubic yards

2.

Land costs - 55 acres

=

Total cost

$1,548,000
$ 242,000
$1,790,000

A woven wire fence would have to be constructed along Riverview Drive with signs
to keep the public out of the disposal area.

It would probably take three years

before the dredge spoil would be solid enough to walk on.
E)

Conclusions And Recommendations
Being that the Port Authority would receive 74 acres of sand filled land in
Riverbend Industrial Park as part of the project, the Port Authority should be
asked to provide part of the funding.

Seventy-four acres of industrial land filled

for development would be very beneficial to the city. An investigation of Federal
and State funding should be made.

It is my understanding that Wisconsin has rec e ive d

- 6 -

part of Lock and Dam U26 Mitigation Funds.
out.

This funding source should be checked

The next step should be to meet with regulatory agencies and our legislators

to determine if we can obtain permits on either plan.

The regulatory agencies have

been opposing fill permits for Riverbend Industrial Park.

At the present time

it is very difficult to obtain permits to dredge back into the lake as proposed
with the silt.

However, as stated above the DNR does prefer the Riverbend Plan

as being the most environmentally acceptable.
The help of the Lake Winona Committee and Mr. Charles Robers of Robers Dredge
in La Crosse in preparing this report is much appreciated.
After meeting with the regulatory agencies, permits should be applied for.
Permits are needed from the Minnesota Department of Natural Resources, the
Minnesota Pollution Control Agency and the U.S. Army Corps of Engineers.
The next step is funding.
Due to the cost of the project and the size of the project, a priority should
be established whether to proceed with the East Lake first as proposed herein.
If the decision is made to proceed with the East Lake first, we could then concentrate the weed cutting on the West Lake once dredging is commenced.
The Lake Winona Committee feels _strongly that now is the time to proceed with
dredging the lake.

Dredging could be impractical in the future if the disposed

sites are already developed.
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CITY OF WINONA
CITY HALL
207 LAFAYETTE ST.
POST OFFICE BOX 378
WINONA, MN. 55987
PH: (507) 452-8550

1979·79

,,Ill'
ALL-AMERICA CITY

April 6, 1989
Chief, Regulatory Function Branch
Construction Operations Division
U.S. Army Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, MN 55101
TO WHOM IT MAY CONCERN :
Re:

Dredging Lake Winona

The City of Winona herein requests a Permit to dredge a total of 134 acres of the
East Lake of Lake Winona.

-1

The city is requesting to deepen ·110 acres of the East Lake of Lake Winona from
a general depth of 8 feet to 16 feet in order to eliminate nuisance weed growth
and to remove muck that has a high biological oxygen demand. The muck is also
rich in nutrients which cause the lake to be highly eutrophic. The muck to be
dredged would have a volumne of 950,000 cubic yards. In order to make room for
this muck, the city proposes to dredge 950,000 cubic yards of sand from the easterly
24 acres of the lake to Riverbend Industrial Park. This 24 acre was dredged out
dee per in 1952 as shown on the enclosed map of Lake Winona. The 950,000 cubic
yards of sand would fill 81 acr.es in Riverbend Industrial Park to an elevation
of 655.5, suitable for industrial development. The city proposes to then dredge
392,000 cubic yards of the muck from the 110 acre area and cover the 81 acre
sand fill with a 3 foot deep layer of muck. Next the remaining 558,000 cubic
yards of muck would be dredged from the 110 acre area into the hole in the easterly
end of the lake created by dredging out 950,000 cubic yards of sand. A containment curtain would be used to contain the silt in the 24 acre area. The muck would
be evenly spread over the 24 acres which would leave this area at least 16 feet
deep.
The 81 acre disposal area in Riverbend Industrial Park has a natural containment
area. Dikes would be constructed to keep the fill away from the Permanent Dike
and from the area to the west sold to Badger Foundry. Since the Permanent Dike
and the Lake Winona Pumping Station has been constructed, the 81 acre area no
longer floods; therefore, the area is drying up. It will no longer be restricted
to flood plain forest or wetland vegetation in the future and should no longer
be considered a wet land by the Corps of Engineers. According to the DNR definition it is not a wet land presently. In 1975 when the EIS was being prepared
for the Permanent Dike, the Corps of Engineers asked the city to change the
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Easterly Dike alignment protecting Riverbend Industrial Park . The City of Winona
was told that if the city would give up 40 acres of potential industrial land
in the Southeast corner of Riverbend Industrial Park, the city would be allowed
to develop that part of Riverbend protected by the Permanent Dike. Riverbend
is the only feasible location for dredge spoil from East Lake Winona. The city
is willing to place 392,000 cubic yards of muck on top of the sand fill in order
to remove as much muck as possible from the lake in order to enhance the lake
to the greatest degree possible.
The City of Winona is in dire need of industrial land in the City of Winona.
The Corps of Engineers and City of Winona invested approximately two million
dollars in a dike and pumping station to protect Riverbend Industrial Park.
Now the city is requesting to develop this industrial park to meet the need for
industrial land in the City of Winona.
At a regular Port Authority meeting held on September 28, 1988, the Port Authority
endorsed this dredging project and approved placing three feet of muck on top of
the sand fill. The Port Authority is of the opinion that it is important to fill
the whole Riverbend Industrial Park at one time in order to make a feasible Industrial Park Development.
In a Report on Lake Winona entitled "A Lake Winona Compendium" dated January,
1986, by Dr. Calvin Fremling and Glen Heins, it is reported that Lake Winona
is aging rapidly. Dredging is reconnnended to control the nuisance weed growth
in the lake and slow the aging process. A copy of this report is enclosed.
This proposed dredging will once again make the East Lake a healthier more
useable lake. It will also create badly needed land for industry.
Enclosed is the application for Department of Army Permit with drawings.
set of drawings are reproducible and one set is copy.

One

Enclosed als'o 'is a 24" x 36" street and utility plan of Riverbend Industrial Park.
submitted,

~
Director of
bh
Enclosures
cc: Eric Sorensen, City Manager
Dr. Cal Fremling

CITY CF WINONA
CITY HALL
207 LAFAYETTE ST.
POST OFFICE BOX 378
WINONA, MN. 55987
PH: C507J 452-8550

:978·79

,,II•'
ALL-AMERICA CITY

April 7, 1989
Mr. Jim Cooper
Minnesota Department of Natural Resources
2300 Silver Creek Road N.E.
Rochester, MN 55901
Dear Mr. Cooper:
RE:

DREDGING LAKE WINONA

The City of Winona herein requests a Permit to dredge a total of 134
acres of the East Lake of Lake Winona.
The city is requesting to deepen 110 acres of the East Lake of Lake
winona from a general depth of 8 feet to 16 feet in order to eliminate
nuisance weed growth and to remove muck that has a high biological oxygen
demand. The muck is also rich in nutrients which cause the lake to be
highly eutrophic. The muck to be dredged would have a volumne of 950,000
cubic yards. In order to make room for this muck, the city proposes to
dredge 950,000 cubic yards of sand from the easterly 24 acres of the lake
to Riverbend Industrial Park. This 24 acre was dredged out deeper in
1952 as shown on the enclosed map of Lake Winona. The 950,000 cubic
yards of sand would filL 81 acres in Riverbend Industrial Park to an
elevation of 655.5 suitable for industrial development. The city proposes
to then dredge 392,000 cubic yards of the muck from the 110 acre area and
cover the 81 acre sand fill with a 3 foot deep layer of muck. Next the
remaining 558,000 cubic yards of muck would be dredged from the 110 acre
area into the hole in the easterly end of the lake created by dredging
out 950,000 cubic yards of sand. A containment curtain would be used to
contain the silt in the 24 acre area. The muck would be evenly spread
over the 24 acres which would leave this area at least 16 feet deep.
The 81 acre disposal area in Riverbend Industrial Park has a natural containment area. Dikes would be constructed to keep the fill away from
the Permanent Dike and from the area to the west sold to Badger Foundry.
Since the Permanent Dike and the Lake Winona Pumping Station has been constructed, the 81 acre area no longer floods; therefore, the area is drying up. It will no long be restricted to flood plain forest or wetland
vegetation in the future and should no longer be considered a wet land by
the Corps of Engineers. According to the DNR definition it is not a

Dredging Lake Winona
April 7, 1989
Page 2
wet land presently. In 1975 when the EIS was being prepared for the
Permanent Dike, the Corps of Engineers asked the city to change the
Easterly Dike alignment protecting Riverbend Industrial Park. The City
of Winona was told that if the city would give up 40 acres of potential
industrial land in the Southeast corner of Riverbend Industrial Park,
the city would be allowed to develop that part of Riverbend protected
by the Permanent Dike. Riverbend is the only feasible location for dredge
spoil from East Lake Winona. The city is willing to place 392,000 cubic
yards of muck on top of the sand fill in order to remove as much muck as
possible from the lake in order to enhance the lake to the greatest degree
possible.
The City of Winona is in dire need of industrial land in the City of Winona.
The Corps of Engineers and City of Winona invested approximately two million
dollars in a dike and pumping station to protect Riverbend Industrial Park.
Now the city is requesting to develop this industrial park to meet the need
for industrial land in the City of Winona. ·
At a regular Port Authority meeting held on September 28, 1988, the Port
Authority endorsed this dredging project and approved placing three feet
of muck on top of the sand fill. The Port Authority is of the opinion
that it is important to fill the whole Riverbend Industrial Park at one
time in order to make a feasible Industrial Park Development.
In a Report on Lake Winona entitled "A Lake Winona Compendium" dated January,
1986, by Dr. Calvin Fremling and Glen Heins, it is reported that Lake Winona
is dying. Dredging is reconnnended to control the weed growth in the lake
and slow the dying process. A copy of this report is enclosed. This proposed dredging will once again make the East Lake a healthy lake.
Enclosed are maps of Lake Winona showing the present contour elevations of
the lake and the locations of soundings of Lake Winona taken May 26, 1986.
Enclosed is the application and a $50 filing fee check.
Enclosed also is a 24" x 36" street and utility plan of Riverbend Industrial
Park.
Please call if additional information is requested.

~~ly~
Robert J.
llant
Director f Public Works
bh
Enclosures
cc: Eric Sorensen, City Manager
Dr. Cal Fremling

APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT
(33 CFR 325J

OMB APPROVAL NO. 0702-0036
Expires 30 June 1989

The Department o! the Army permit program ia authorized by Section 10 of the River and' Harbor Act of 1899, Section 404 of the
Clean Water Act and Section 103 of the Marine, Protection, Research and Sanctuaries Act. These laws require permit.s authorizing
activities in or af!ectinc navigable waters of the United States, the discharge of dredged or fill material into waters of the United States,
and the transportation of dredged material for the purpoee of dumpinc it into ocun waters. Information provided on this form will be
used in evaluating the application for a permit. Information in thia application ia made a matter of public record through issuance of a
public notice. Diacloaure of the information requested ia voluntary; however, the data requested are neceaary in order to communicate
with the applicant and to evaluate the permit application. If necessary information ia not provided, the permit application cannot be
processed nor can a permit be i.saued.
One set of original drawings or cood reproducible copies which abow the location and character of the propoted activity must be
attached to thia application (aee sampZ. drawing1 and inatructiona) and be submitted to the District Enaineer havine jurildiction over
the location of the propo!led actinty. An application that is not completed in full will be returned.
1. APPLICATION NUMBER (To b• ....1,,._4 by Corp•J

3. NAME. AOORESS, AND TITLE OF AUTHORIZED AGENT

Robert J. Bollant
Director of Public Works
P.O. Box 378
2. NAME ANO ADDRESS OF APPLICANT

City of Winona
P.O. Box 378
Winona, MN 55987

T eleoJiJ.r)i<d!i:fti,.nffi•ln~~
A/C (

A/C (

SO'il ~4~5~2~-~4~2~7~8~--- (R••""""'
507, 452-8550
(Offfe.J

Statement of Authorization: I hereby d"ignet• al'ld euthorlze - - - - - - - - - - - - - - - - - - - - - - - - t o act In my b•helf n my
TeleollOn• no. during bu•i,.... noura

a119nt In th• proc-1nt of this permit eppllc:atlon end to furnl.tt. upon requ-.
11.1polemental lnformetlon In M.IOoort of th• •OPllc.tlon.

MC (
A/C (

I----------

SIGNATURE OP APPLICANT

DATE

50']) 452-8550

4. DETAILED DESCRIPTION OF PROPOSED ACTIVITY
4a. ACTIVITY

The City of Winona proposes to dredge 950,000 cubic yards of sand material from the
easterly 24 acres of Lake Winona to fill 81 acres in Riverbend Industrial Park.
Next 110 acres of the East Lake Winona would be dredged a depth of 16 feet. This
material would consist of silty muck. The estimated volume of the muck is 950,000
cubic yards.

4b. PURPOSE

The purpose of the dredging is to remove the weeds and nutrient rich, highly organic
muck from Lake Winona. Studies show that a depth of 16 feet will eliminate weed growth.
The major disposal area is Riverbend Industrial Park; thus, the proposal is to dredge
sufficient sand into Riverbend Industrial Park to make it suitable for industrial
development

4c. OISCHARGE OF DREDGED OR FILL MATERIAL

The 950,000 cubic yards of sand fill from the easterly 24 acres of East Lake Hinona
would be placed on 81-acres in Riverbend Industrial Park to fill Riverbend to an
elevation of 655.5. the 81-acre sand fill would be covered 3 feet deep with 392,000
cubic yards of muck from the 110-acre area being dredged. An additional 558,000 cubic
yards of muck from the 110-acre area would be dredged back into the 24-acre area of the
lake from which the sand fill was dredged.

5. NAMES ANO AOORESSES OF ADJOINING PROPERTY OWNERS, LESSEES, ETC., WHOSE PROPERTY ALSO ADJOINS THE WATERWAY

Fleet Farm
Mills Properties Inc.
P.O. Box 505
Brainered, ~m 56401

Badger Foundry
1058 E. Mark
Winona, MN 55987

Mark Modjeski
1126 E. Broadway
Winona, MN 55987

6. WATEA800Y ANO LOCATION ON WATERSOOY WHERE ACTIVITY EXISTS OR IS PROPOSED

Lake Winona
Winona, MN
1. LOCA710N ON LANO WHERE ACTIVITY EXISTS OR IS PROPOSED
ADO RESS:

City of Winona
P.O. Box 378

STREET, ROAD, ROUTE OR OTHER DESCRIPTIVE LOCATION

Winona, MN
COUNTY

55987
ZIP

STATE

cooE

City of Winona, Minnesota
LOCAL GOVERNING BOOY WITH JURISDICTION OVER SITE

8. 11 eny portion of O•• ectiYltV for whl~h euthorlzetlon 11 eou9"1t now complete?
0 YES
0 NO
If e n - Is "Y•" give reuons, month end veer th• ec:tlvlty - s completed. lndlcete the ni1tln9 work on th• drewlnos.

9. Lin ell epproval1 or certlflcetlon1 end denlel• received from other federet, Interstate, 1tete or locel agencies for any nructur•, connruc::lon,
dl.cherget or other ectlvltl• d...:rlbed In this eppllcetlon.
ISSUING AGENCY

TYPE APPROVAL

IDENTIFICATION NO.

OATE OF APPLICATION

CATE OF APPROVAL

DATE OF DENIAL

None

1 O. Applieatlon Is hereby med• for• permit or permits to euthorlze the ec:tlvltlft described herein. I certify tl\et I em femllier with the inform•tion conteined in
thl1 •PPllcetlon, and thet to th• best of my knowledge end t>e•l•f such lnformetlon 11 true. complete. end eccurei.. I furth• c•tlfy tnet I p o - the
euthorltY to undertek• th• proPOled actlvltlft or I em ectlng·.. th• duly •uthorlzed egent of th• eppllcent.

J1-<rz1L- ~ 198"9
OAT&

I

__
U_R_E__
O_F_A
__
G_E_N_T________

~----S-l_G_N_A_T

The application muat be signed by the person who desirca to undertake the propoud actiuity (applicant)
authorized afenNf the statement in Block 3 Nu been filled out and 1igncd.

OATI!

Of' it

may be aimed by a duly

18 U.S.C. Section 1001 provides that: Whoever, in any manner within the jurisdiction of any department or agency of The United States
knowingly and willfully falsifies, conceals, or covers up by any trick, scheme, or device a material fact or makes any false, fictitioua or
fraudulent statements or representations or makes or uses any false writinc or document knowing same to contain any false fictitious or
fraudulent statement or entry, shall be fined not more than $10,000 or imprisoned not more than five years, or both.
Do not send a permit processing fee with this application. The appropriate fee will be U5essed when a permit is issued.

--·-'
I
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PUBLIC NOTICE
US Army Corps
of Engineers
$·

OL' ~~·.,: ·

APPLICANT: City of Winona

ISSUED: May 2, 1989
EXPIRES: June 1, 1989

REFER TO:

SECTION:

CENCS-CO-R (89-762-30)

404 - Clean Water Act

1. APPLICATION FOR PERMIT TO discharge dredged material below the ordinary
high water mark of Lake Winona and in wetlands adjacent to the Mississippi
River. The city proposes to dredge Lake Winona to control weed growth,
thereby slowing the eutrophication process. The dredged material would be
placed in 81 acres of wetland located within the Riverbend Industrial Park to
make the area suitable for development.

HISTORY: The City of Winona previously applied for a Department of the
Army permit to dredge Lake Winona and place the dre~ged material in three
areas of wetland adjacent to the lake, as described in Public Notice No. (871340-23) issued October 15, 1987. That application was denied without
prejudice on December 16, 1987, due to the denial of State approval. Also,
the Port Authority of Winona applied for a Department of the Army permit to
place fill material in wetlands at the Riverbend Industrial Park, as described
in Public Notice No. (85-611-30) issued August 2, 1985. That permit request
was later withdrawn by the city. The city has now revised and combined these
two proposals as described below.
2.

SPECIFIC INFORMATION
APPLICANT'S ADDRESS:

PHONE NUMBER:
AGENT:

City of Winona
P.O. Box 378
Winona, Minnesota

55987

(507) 452-8550

Robert J. Bollant
Director of Public Works

PROJECT LOCATION: The project worksites are 'located in Lake Winona in
sections 26 and 27, township 107 N., range 7 W., and Riverbend Industrial
Park, section 36, township 107 N., range 7 W., all in Winona County,
Minnesota.
DESCRIPTION OF PROJECT: The City of Winona proposes to take action in an
effort to prolong the life of Lake Winona, which according to recent 1studies
is aging rapidly, by dredging to eliminate weed growth, remove muck, and
generally deepen the lake. The muck has a high biological oxygen demand and
is rich in nutrients, which causes the lake to be highly eutrophic. It is
proposed to deepen 110 acres of East Lake Winona from an average water depth
of 8 feet to 16 feet.
The applicant has indicated that the purpose of the project is twofold;
to restore Lake Winona to a vital recreational and fishing lake, and to create
upland industrial property. The city has indicated that upland property is
1
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CENCS-CO-R(89-762-30)
SUBJECT: Notice of Application for Permit ·

ISSUED:

May 2, 1989

needed in the Riverbend Industrial Park to encourage new industry to commit to
locating in the Industrial Park, thereby contributing to the economic growth of
the city. The applicant has stated that it has searched for alternative sites
that would provide enough acreage for the disposal of the dredged material and
yet achieve the development of an industrial park. The city determined that
there are no other feasible upland or wetland sites available that would
fulfill the project purpose.
It is proposed to hydraulically dredge 950,000 cubic yards of sand from
a 24-acre area of East Lake Winona to a water depth of approximately 20 feet
and place the sand in 81 acres of wetland in Riverbend Industrial Park.
Subsequently, an additional 110 acres of the easterly area of the lake would
be dredged and approximately 392,000 cubic yards of muck would be placed on top
of the 81-acre area of sand fill to a depth of 3 feet. The remaining 558,000
cubic yards of dredged muck from the 110-acre area of lake would be placed in
the 24-acre hole. The muck would be evenly spread over the 24 acres, leaving
the area at a minimum water depth of 16 feet.
BACKGROUND NOTE: The creation of the Riverbend Industrial Park was
discussed in the environmental impact statement (EIS) for the Winona flood
control project prepared by the Corps in 1976. During the planning stages of
that project, the flood control levee alignment was modified to expand an area
by approximately 40 acres that would be protected by the project. That area
is within the boundary of what the City of Winona identifies as its
industrial park. Thi~ change. W3S made in response to comments on the draft
EIS from concerned Federal and State agencies. Following this change, it was
the understanding of the Corps, the City of Winona, and the involved agencies,
that the area remaining behind the levee would ultimately be developed by the
city for industrial use. The City had also contributed to the cost of the
flood control project because of the benefit it would gain from the future use
of this area. The EIS did specify, however, that a permit would be required
under Section 404 of the Clean Water Act for the placement of fill material in
wetlands in this area.
VEGETATION IN AFFECTED AREA: Lake Winona is primarily vegetated with
curlyleaf pondweed and coontail. The wetlands located in the Riverbend
Industrial Park contain vegetation typical of Types 1, 2 and 6 wetlands,
including eastern cottonwood, silver maple, willows, alders, dogwood, reed
canary grass and a variety of grasses. Upland shrubs are invading some areas
of the site.
SURROUNDING Lb.ND USE: Residential and industrial. The Burns Valley
Creek dike, built by the Corps of Engineers," runs along the eastern boundary
of the Riverbend Industrial Park. Portions of this area have been developed
by either building on existing upland or by placement of fill material in
wetlands. Today, there remains some undeveloped upland, but the majority of
the area is wetland.
THE FOLLOWING PRECAUTIONS TO PROTECT WATER QUALITY HAVE BEEN DESCRIBED BY
THE APPLICANT: The applicant proposes to construct a containment curtain
in the lake at the west end of the 24-acre dredging area. Dikes would be
constructed in the 81-acre fill area in the Riverbend Industrial Park to
2
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CENCS-CO-R(89-762-30)
SUBJECT: Notice of Application for Permit

ISSUED:

May 2, 1989

contain the fill adjacent to the flood control dike on the east and private
property on the west.
REPLIES/COMMENTS
Interested parties are invited to submit to this office written facts,
arguments, or objections within 30 days of the date of this notice . These
statements should bear upon the suitability of the location and the adequacy
of the project and should, if appropriate, suggest any changes believed to be
desirable. Comments received may be forwarded to the applicant.
Replies may be addressed to the St. Paul District, Corps of Engineers, P . O.
Box 1445, La Crosse , Wisconsin 54602-1445.
Or, IF YOU HAVE QUESTIONS ABOUT THE PROJECT, call Mary Marx at the St. Paul
District, La Crosse Field Office (608) 784-8236 .
4.

THREATENED OR ENDANGERED WILDLIFE OR Pl.ANTS OR THEIR CRITICAL HABITAT:

None were listed by the applicant or are known to exist in the permit area.
However, Winona County is within the known or historic range of the following
threatened (T) and/or endangered (E) species :
Soecies

Habitat

Peregrine falccn (E)
Bald eagle (T)

Breeding

P~tential

breeding

This application is being coordinated with the U. S . Fish and Wildlife Service .
Any comments they may have conc~rning endangered or threatened wildlife or
plants or their critical habitat will be considered in our final assessment of
the described work.
5. JURISDICTION: Lake Winona comes under the regulatory jurisdiction of the
Corps of Engineers because it is part of a tributary system to the Mississippi
River, a navigable water of the United States . Also, the wetlands in the
Riverbend Industrial Park area are adjacent to the Mississippi River.
REGULATORY AUTHORITY : The application will be reviewed according to the
provisions of Section 404 of the Clean Water Act. Therefore, our public
interest review will consider the guidelines set forth under Section 404(b) of
the Clean Water Act (40 Code of Federal Regulations 230) .
THE APPLICANT HAS STATED THAT THE FOLLOWING STATE PERMIT HAS BEEN APPLIED
FOR : Minnesota Department of Natural Resources.

3

CENCS-CO-R(89-762-30)
SUBJECT: Notice of Application for Permit

ISSUED:

May 2, 1989

6. WATER QUALITY CERTIFICATION: This Public Notice has been sent to the
Minnesota Pollution Control Agency and is considered by the District Engineer
to constitute valid notification to that agency for water quality
certification. The Minnesota Pollution Con~rol Agency has indicated that it
intends to review this project to determine the appropriate action under
Section 401 of the Clean Water Act. Any comments relative to Minnesota
Pollution Control Agency actions may be sent to:

I

Minnesota Pollution Control Agency
Program Development
Division of Water Quality
520 Lafayette Road
St. Paul, Minnesota 55155
7.

HISTORICAL/ARCHAEOLOGICAL

This public notice is being sent to the National Park Service, the State
Archaeologist, and the State Historic Preservation Officer to determine if
there are known cultural resources which may be affected by the described
work. Any unknown archaeological, scientific, or historical data could be
lost or destroyed by the work described in the permit application. However,
the latest version of the National Register of Historic Places has been
consulted and no listed properties (known to be eligible for inclusion, or
included in the Register) are located in the project area.
8.

PUBLIC HEARING REQUESTS

Any person may request, in writing, within the comment period specified in
this notice, that a public hearing be held to consider this application.
Requests for public hearings shall state, in detail, the reasons for holding a
public hearing. A request may be denied if substantive reasons for holding a
hearing are not provided or if there is otherwise no valid interest to be
served.
9.

PUBLIC INTEREST REVIEW

The decision whether to issue a permit will be based on an evaluation of the
probable impact, including cumulative impacts, of the proposed activity on the
public interest. That decision will reflect the national concern for both
protection and utilization of important resources. The benefit which
reasonably may be expected to accrue from the proposal must be balanced
against its reasonably foreseeable detriments. All factors which may be
relevant to the proposal will be considered, including the cumulative effects.

4
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CENCS-CO-R(89-762-30)
SUBJECT: Notice of Application for Permit

ISSUED:

May 2, 1989

Among those are conservation, economics, aesthetics, general environmental
concerns, wetlands, cultural values , fish and wildlife values, flood hazards ,
floodplain values, land use, navigation, shoreline erosion and accretion ,
recreation, water supply and conservation, water quality, energy needs,
safety, food and fiber production and, in general, the needs and welfare of
the people. Environmental and other documents will be available for review in
the St. Paul District Office.
FOR THE DISTRICT ENGINEER:

1 Encl

W'-.f~~

WM . L. GOETZ
Chief, Construction-Operations
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Bjology Department
Winona State University
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LAKE WINONA MEETING

6/16/89
1.

City has applied for permits that will deepen 110 acres of Lake Winona
so that the weeds will not grow and fill 81 acres in Riverbend Industrial
Park.

2.

It is the City's opinion that the City has already mitigated for filling
of 81 acres in Riverbend when the City agreed to protect 40 acres of wet
land in 1975 with the change in dike alignment.

"Public Works Director

to show on map".

3.

Since the permanent dike has been constructed, the 81 acre fill area in
Riverbend no longer floods.

The area is drying up.

Flood plain forest

will give way to hardwoods.

4.

Riverbend fill is needed to sell the project to the people of Winona to
finance the project.

City needs industrial land for development. .. Tax-

payers could support 3.5 million dollar project if industrial land is
developed but doubt if public would support it if only Lake Winona is
enhanced by the project.

5.

The project for which permits are being requested has been well thought
out.

It is the result of years of study on Lake Winona by Cal Fremling

and the Lake Winona Committee.

The project in concept has been approved

by:
a)

The City Council

b)

Port Authority of Winona

l3e

z.

/h

1 / / c~ 77oA/

forcM

»
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POST OFFICE BOX 378
WINONA, MN. 55887
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August 15, 1989
Mr. Ben Wopat
Chief, Regulatory Branch
U.S. Army Corps of Engineers
St. Paul District
1135 U.S. Post Office & Custom House
St. Paul, MN 55101
Dear Mr. Wop at:
RE:

DREDGING LAKE WINONA

During the week of August 7, 1989, Dr. Cal Fremling of the Lake Winona Committee
and a Professor at Winona State University, visited the Vicksburg, Mississippi
Waterways Experiment Station (WES). Mr. Fremling was informed that Federal
Programs known as Dredging Operations Technical Support (DOTS) or Wetlands
Research Assistance Program (WRAP) would provide technical assistance through
biologists and engineers to the Corps of Engineers where concerns about wetland
development and dredging exist. Dr. Fremling was informed that through one of
these two programs, technical assistance would be provided for development of
the proposed marsh in Lake Winona and design of the berm necessary to separate
the proposed marsh from deeper water of Lake Winona. (The marsh is being proposed
as a way to mitigate the filling of Riverbend Industrial Park). The program
manager for both DOTS and WRAP is Dr. Robert Engler.
Dr. Fremling discussed the Lake Winona Project with Hollis Allen and Robert
Lazor, Wetlands and Terrestrial Habitat Group Environmental Laboratory at the
Vicksburg Office. They had excellent ideas and suggestions for the design of
our Project.
It was also brought to our attention that funds are available to help Municipalities
with dredging projects under Section 22 of Public Law 93-251.
The City of Winona herein requests assistance through the DOTS and WRAP Programs
in the design of our Mitigation Program related to the dredging of East Lake
Winona and filling of Riverbend Industrial Park. It is our understanding that
the District Office of Corps of Engineers must request this assistance. Please
do so as the City of Winona plans to put together a Mitigation Plan as outlined
at our July 25, 1989, meeting in dredging East Lake Winona and filling Riverbend
Industrial Park.

Works
bh
cc:

Eric Sorensen, City Manager
Dr. Cal Fremling, Professor WSU
Appendix IV-13
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January 3, 1990

Dr. Darrell W. Krueger
President
Winona State University
'Winona, MN 55987
Dear Dr. Krueger :
A goal of the City of Winona is to dredge Lake V/inona to
further enhance the beauty of :.ake Winona, a trer:iendous asset
to the City. It has been the goal of the Lake Winona Col!lmittee
for a number of years to dredge the Lake.
The City of Winona has applied for permits to dredge the Lake.
In the process of doing so, the City has been inforr:ied that a
mitigation plan must be prepared.
The City of \'/inona herein requests the services of Dr. Cal
Frer:iling to work with tlie Director of Public Works in preparing a mitigation plan for dredging Lake Winona. Enclosed
is a copy of a resolution passed by the City Council at its
regular meeting on January 2, 1990, requesting the services of
Dr. Frer::iling.
We thank you for your assistance and we appreciate the ability
cf the City of Winona and Winona State University to work together
on such a worthwhile project.
Sincerely,

Eric B. Sorensen
City Manager
EBS:df
c:

Robert J. Bollant, Dir. of Public Works
. . .-D'r. Cal Fremling, WSU
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WHEREAS, the City Counci 1 has adoptC'd a go:1] of dredgi111'. l ..ih: h' i ,1011<1, ;111d
WHEREAS, the City Council has din•cted City Administration to obtain pt>rmit s
to dredge Lake Wi11011a and fj I] Hiverhend Industrial Park, mid
WHEREAS, City Administration has applied for Permits to dredge Lake Winona
and fill Riverbend Industrial Park, and
WHEREAS, the Corps of Engineers has informed City Administrntinn that a
Mitigation Plan will be required as part of the permit process, and
WHEREAS, the Corps of Engineers has offered direction in preparing a
Mitigation Plan through "Waterways ExperimeTJtal Station" and
WHEREAS, Professor . Cal Fremling of Winona State Universitv has the environmental expertise needed to prepare this Mitigation Plan, and
WHEREAS, Winona St::ite University has committed Professor c.11 Fremli11g to
prepare the Mitigation Plan for dredging L::ike Winona, and
WHEREAS, the Mitig;Jtion Plan being prepared by Ur. Cal Fr£'mling under the
direction of the Waterways Experimental Station calls for converting t•:o areas
covered with Purple Loose Strife located between Lake Wir1ona and T.H. 61 to useable
marsh, and
WHEREAS one of these areas is located easterly of Huff Street and the seco11J
area is located easterly of K-Mart.
NOW, TllEREFORE BE IT RESOLVED by th.e City Council of the City of Winon<l,

Minnesota, that it should and hereby does approve of converting the t\\O areas described above located between Lake Winona nu<l T. ll. 61 to useable marsh.
BE IT FURTHER RESOLVED that:

1.
2.

The City Council supports WSU in applying for money from LCfffi to fund said
Mitigation Pl an.
Tlw City Counri 1 wonl <l hr wi 11 :f.n~ to cnni- rar.t with WSIJ Io s11h-contract the
construction work involved in said Mitigatio11 Plan.
Passed this

Attest

u·

/t;. '/l'i

day of January, 1990.

'();?

wiL/0___

?.)J~o

City Clerk
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January 26, 1990

Mr. Eric B. Sorensen
City Manager
City of Winona
207 Lafayette Street
Winona, MN 55987
Dear Mr. Sorensen:
This is to confirm that Winona State University is most anxious to assist the
City of Winona in its plans for the dredging of Lake Winona. We are pleased
to be able to make availaBle to the City the services and expertise of WSU
Professor Calvin Fremling. It is our understanding that Professor Freml i ng
will assist City Administration in the , preparation of a mitigation plan for
dredging Lake Winona.
Please let us know if there are other ways in which Winona State can be of
assistance. As a newcomer to this area, I can personally attest to the fact
that the beauty and charm of Winona were major factors in my decision to move
to this city. Winona is indeed a beautiful city with much to offer, including
Lake Winona . We must do all we can to preserve our natural resources.
We look forward to further cooperation with the City as efforts are made to
improve Lake Winona.
Sincerely yoµrs,
,/1.

I

/LJ//)

~ell wr{~er
President

kn

bA<:)C'11 fr':'/, J
Oe. m1 i s l \), <. Ls.a.,.,
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1991 LCMR Funding Proposal
Program Title:
A Cooperative Project Between Winona State
University and the City of Winona to Restore Lake
Winona Wetlands Dominated by the Noxious Exotic
Weed, Purple Loosestrite (Lythrum salicaria)
Biennial Total:

$349,096

Program Managers:

Calvin R. Fremling & Neal D. Mundahl,
Aquatic Ecologists

Address:

Department of Biology
Winona State University
Winona, Minnesota 55987
(507) 457-5276 or (507)

Telephone:

457-5695

I. NARRATIVE
This project proposes to restore two city-owned wetlands adjacent
to Lake Winona within the City of Winona. The prcoosed restoration will:
1) suppress the noxious exotic weed, purple loosestrife, now dominating
the areas, 2) es1ablish the wetlands as areas for environmental
interpretation and education, 3) provide improved habitat for native
wetland biota, a:1d 4) filter stormwater runoff to reduce nutrient loading
into the lake. Ti1e project will be a cooperative effort involving Winona
State University faculty (pre-restoration planning, environmental studies,
interpretive planning) and students (environmental studies, class
projects), the City of Winona (engineering, construction), the Lake Winona
Committee (overlook construction), and area citizens (revegetation,
volunteer efforts).
II. OBJECTIVES (IN ORDER OF PRIORITY)
A.

Restoration of Two City-owned Wetlands
1. Narrative- Two wetlands (31.4 acres total) will be restored
(after detailed mapping) by dragline excavation of sections (18.1 acres
total) to remove purple loosestrife and increase depth (at least 2 feet
below normal water level), and by construction of islands, flow channels,
and buffer zones fo-increase habitat diversity and reduce disturbance. The
restored areas will be revegetated mainly with Mississippi River
floodplain plants. The channelized mouth of Gilmore Creek and eight
storm sewers which presently lead into Lake Winona will be rerouted
through the restored wetlands to remove nutrients. The restored wetlands

1
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will be connected to Lake WiMna by culverts; visitor access to the
restored areas will be provided by connecting access points to an
extensively used, asphalted, multiple-use path that presently encircles
the lake.
2.
Amount Budgeted- $214,496 (construction, seed costs)
(Engineering costs contributed by City of Winona- $21,396)
3.
Product Timeline··
August 1991- Engineering plan (number, type of islands, buffer
zon8s, lake conne:::tions, visitor access points)
August 1991- Revegetation plan
Fall-Winter 1991-Co ns· ruction
Spring 1992-Revegetation
4.

BenefitsWhile reducing the dominance of loosestrife, the proposed
wetlands restoration also wil' increase habitat diversity, prov ding
improved habitat for wildlife. The restored wetlands will reduce nutrient
loading into the lake by filtering runoff. Lake connections will make the
wetlands accessible to spawn.ng and mosquito-consuming lake fishes.
Public access to t~ e areas will be improved. Reveg eta ti on
with a variety of native wetla 1d plants difforing in texture, heiqht, and
color will relieve the present :>ingle-species monot:>ny and enhc:nce the
wetlands' aesthetic appeal for visitors. The greater and more typical
diversity also will make the wetland a model wet;and for local primary
and secondary schools.
B.

Pre-restoration

lnven1ory

1. Narrative- Prior to restoration, the two areas will be
assessed to determine 1) the nature of the existing physical habitat, 2)
the present dominance of loosestrife, 3) the use of loosestrife·dominated
areas by animals, and 4) the current status and distribution of native
wetland plants and animals. Recent high-altitude infrared and true-color
photographs from the USFWS, Long-Term Resources Monitoring (L TRM)
Program and ground truthing ~1ill be used to make detailed base maps and
to plot plant distribution. Preliminary surveys of habitats, water
chemistry, plants, and animal~; are presently underway, but thorough
inventories are needed to document adequately the state of the present
wetlands and their plant and animal residents.

2
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2.
Amount Budgeted- $28,450 (salaries)
(W nona State University has contributed release time for Dr.
Calvin Fremling for pre-restoration planning, Spring Quarter 1990$15,618; and will contribute use of facilities and equipment)

3.
Product TimelineJuly 1991- Inventory methodology
December 1991- Pre-restoration inventory report
4.

BenefitnThe prE'-restoration inventory will serve to document
quantita'.ively the ~resent physical, chemical, and biological conditio;i of
the two wetlands pri::ir to finali::ing the most efficient restoration plan .
Data on the present clominance of loosestrife in the two wetlands, the use
of the loosestrife areas by wetland animals, and the distribution and
status of wetland plants and animals in areas not dominated by
loosestrife will provide important information on the potential impact of
loosestr.fe on Mississippi River area wetland communities. Prerestorati:>n water chemistry information is needed for comparison with
post-restoration values .
C.

Development of Environmental Interpretation/Education
Materials and Curricula

1. Narrative- The restored wetlands will be used to educate the
public o 1 the importance of wetlands and the degradation of area wetlands
by loosBstrife. Vi3itor/user potential and interpretive and environmental
education needs of the two restored areas will be assessed; overlooks and
interpretive signage will be constructed at each of the sites; wetlands
exhibits will be emcted in the adjacent Tourist Information Center:
wetlands educational activities/tours/travelling displays will be
developed. Post-restoration visitor use and interpretive plan
effectiveness will be evaluated.
2.
Amount Budgeted$76,000 (salaries, materials)
(Overlook co .1struction and materials contributed by Lake Winona
C:>mmittee- $17,500)

3.

Product TimelineSeptember 1991- Visitor/user survey
October 1991- Interpretation/education needs analysis
F1~bruary 1992- Preliminary interpretive media analysis and
conceptual plan
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Sepember 1992- Interpretive implementation plan
September 1992- Environmental education plan (children, st.Jdents,
adults)
September 1992- Interpretive design renderings
September 1992- Visitor information materials (brochures, species
lists)
June 1993- Interpretive plan effectiveness report
4.

BenefitsDuring and after restoration, the two wetlands wil! provide an
opportunity for wetlands environmental interpretation and education in an
urban environment. Public interpretive efforts will be rr:aximizeci by
bringing wetlands awareness to the large populatior. pre ;ently using the
adjacent multiple-use path. The close proximity of the wetlands to
Winona State University, St. Mary's College, and local high , middle, and
elementary schools will provide for student environmental education and
research opportunities. Media contact with the public during restoration ,
informational materials for visitors during and after restoration, and
evaluation and modification of interpretive/educational programf will
help generate public understanding and support for wetlands com;ervation.
D.

Post-restoration Monitoring and Inventory

1. Narrative- The restored areas will be mapped in detail. Water
chemistry and changing plant and animal communities v. ill be monitored
and compared statistically and/or photographically with :hose in a
reference wetland, the nearby Weaver Bottoms area of the U.S. Fis1 and
Wildlife Service (USFWS) Upper Mississippi River National Fish and
Wildlife Refuge. High-altitude infrared and true-color photographs from
LTAM also will be used to assess vegetational changes in the rest::>red
areas.
2.
Amount Budgeted$30,050 (salaries)
(Winona State University will contribute use of facil ities and
equipment)
3.
Product TimelineOctober 1991- Short- and long-term monitoring p 'an - incorporating
biology classes at Winona State University
June 1993- Preliminary post-restoration results
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4.

Benefits-

Post-restoration monitoring of the wetland areas will permit
sinalyses of the effects of wetlands improvements on vegetation regrowth,
wildlife use, water quality, and loosestrife control. Comparison with
ri~ference wetlands in the Weaver Bottoms and Trempealeau National
Wildlife Refuge will evaluate the effectiveness of the restoration. The
information base generated by long-term monitoring will prove useful in
assessing maintenance strategies for the restored wetlands. These data
also will be valuable in similar restoration projects, especially for the
purposes of loosestrife control.
i II.

CONTEXT: Program and Budget History

A.

History of Project Area
Lake Winona, a highly eutrophic floodplain lake. is isolated from the
Mississippi River because it lies within the City of Winona's flood
protection leveies. It is flanked by State Highway 61 and is the first
Jv'linnesota lakH that many tourists see.
Lake Winona has been extensively
dredged several times, beginning in 1913. During the last dredging (1950'l 953), all of '.:he lake's adjacent wetlands were filled with dredge spoil.
.Severe winter kills in 1965 and 1969 allowed rough fish to dominate the
:ake until 1973, when a reclamation project created a sport fishery,
mainly for children, the elderly and the handicapped. The cooperative
project was accomplished by the Minnesota Department of Natural
gesources (DNR), the City of Winona, Winona State University and the Lake
Winona Committee ( a citizen group which raised funds and coordinated
·:he project).
Most work was done by volunteers and most equipment was
purchased by local contributors.
The lake now has three fishing piers and is encircled by an
:ixtensively used, multiple-use path. The lake is within easy walking
distance of Winona State University, two high schools, two middle
schools, and three elementary schools. A pumping station at its outlet
keeps the lake level constant. The lake has served for 20 years as a
laboratory for limnology classes at Winona State University and St. Mary's
College, and a wealth 'of baseline data and historical information has been
amassed. The Minnesota Department of Natura! Resources has conducted a
fisheries survey annually since 1973.
Wetlands around .most of the lake have been filled to make parks,
athletic fields, and resiaential areas. The filled wetlands along the south
side of the lake, however, have remained wild, but have subsided gradually
as their organic fill has compacted and oxidized. The wet soils are now
dominated by one of the oldest and densest stands of purple loosestrife in
the state. A photograph of these wetlands with purple loosestrife in
5

bloom appears on the poster advertising the Stat1t of Minnesota's purple
loosestrife control program. The purpose of the proposed project is to
restore a diverse wetland environment by supprE1ssing loosestrife and
reestablishing a variety of native plants from a Mississippi River
reference wetland.
The City of Winona currently is planning a project that would deepen
portions of Lake Winona by dredging, and make beneficial use of the spoil
by creating a much-needed industrial park within the city. The dredging
project is designed to enhance Lake Winona fisheries and to suppress
growth of nuisance aquatic vegetation. The dredging project has been
studied for about 10 years and has won the approval of the U.S. Army Corps
of Engineers {USACE) and all concerned state and federal agencies,
providing that sufficient mitigation is accomplished. The proposed
wetlands restoration project would serve as pa:iial mitigation, and would
mes1 with the dredging project to improve the overall Lake W;nona
environs.
B.

Wetlands Restorations
Wetlands restorations are not commonplact~ in the United States, and
comparisons among projects are not always jus::ifiable beca:J~e of the
unique characteristics and goals of each project. However, a :iumber of
wetland restorations have been undertaken in Wisconsin in recent years.
For ~xample, several degraded wetlands within the City of Macjison and
linked to the Yahara River were restored as mitgation for a highway
construction project. The costs of restoration were comparable to those
of the proposed project, and preliminary project results have been
encouraging. Plant and animal communities in the restored areas closely
resemble those in natural reference wetlands atcer only a few years' time.
The proposed project has been discussed with personnel of the
Wisconsin Department of Transportation and the Wisconsin Department of
Natural Resources who were involved directly with the Madison-area
restorations, and they have provided valuable suggestions regarding
wetlands restoration planning and techniques. Additional discussions of
the proposed project have involved personnel fr(lm a variety of
organizations and agencies that ace involved in wetlands assessment,
management, and restoration, including the Min iesota Department of
Natural Resources, USAEC {St. Paul District), U!>AEC Waterways
Experiment Station {Vicksburg, MS), USFWS Upoer Mississippi River
National Fish and Wildlife Refuge {Winona), USFWS Montezuma National
Wildlife Refuge {Seneca Falls, NY), USFWS Trempealeau National Wildlife
Refuge (Tempealeau, WI) and biologists from St. Mary's College.
The project will use the intensively studied Weaver Bottoms of the
Mississippi River and Trempealeau National Wildlife Refuge as reference
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wetlands. The Weavers Bottoms Restoration Project has been very
successful, receiving first place in 1990 for excellence among all USACE
environmental projects in the United States. The primary research work
for the Weaver Bottoms restoration was done in 1975-1978 by Winona
State University and St. Mary's College under contract with the USACE and
the USFWS.
C.

Purple Loosestrife Control
The noxious exotic weed, purple loosestrife, has degraded wetland
habitats throughout Minnesota, often forming mono-specific stands across
entire wetlands. It out-competes many native wetland plants, reduces
plant diversity, and results in a loss of animals that depend on the native
plants for food and cover.
Minnesota is the first state to develop a comprehensive program
(initially funded by LCMR) to control the spread of loosestrife. Mechanical
and chemical control methods currently are in use to control the weed in
many localities, and biological control is a future hope. However, dense
stands of loosestrife, such as those dominating the proposed restoration
sites, do not respond to typical control measures. The proposed project
would 1) excavate areas to increase water depths to inhibit loosestrife,
2) minimize shallow water zones where loosestrife could become
established, 3) revegetate wetland areas with narrow-leafed cattail,
lotus, pickerel weed, lily, arrowhead, and wild rice, and 4) revegetate
upland areas with reed canary grass, river birch, speckled alder, silver
maple, green ash, red osier dogwood, black walnut, willow, swamp white
oak, button brush, and false indigo. We recognize that reed canary grass is
an exotic, but it may be the only grass that forms stands dense enough to
compete with loosestrife on disturbed soil. Reed canary grass also
furnishes good waterfowl nesting cover, especially if it is interspersed
with shrubs. Open water areas could be increased in size by removing
sediment from the site. However, the sediment is a rich bank of
loosestrife seeds and will therefore be employed on site to bury existing
stands of loosestrife, and to create islands and buffer zones. Discussions
with loosestrife control experts at the USFWS Montezuma National
Wildlife Refuge (Seneca Falls, NY) indicate that these methods will
provide the most effective means for suppression and control of
loosestrife in the areas to be restored.

O.

Environmental Interpretation and Education in Urban
Wetlands
In the continental United States, more than half of the original
wetlands have been destroyed. The situation is most severe in and around
urban areas where few wetlands have gone undrained or undeveloped.
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H:>wever, their potential fc1r environmental interpretation and education
makes urban wetlands somn of the most essential wetlands in the nation.
Urban wetlands are important because they are accessible to large
numbers of people on a reg~1lar basis. According to Ralph Rogers, U.S.
E1vironmental Protection Agency wetland specialist for the state. of
Oregon, "Wetlands exist au·: of the city, but the most-convenient way for
rr.ost people to learn about them is in the city." By the year 2000,
p;ojections indicate that 90% of all Americans will live in urban areas.
The great majority of Americans likely will learn and care about wetlands
cnly through trips made to urban wetlands.
Cities across the United States have begun restoring, protecting, and
~,reserving their urban wetlands.
These wetlands provide valuable habitat
f,)r a wide range of plants and animals, including threatened and
endangered species. Som•3 cities now use wetlands to cleanse stormwater
runoff and sewage effluent. By incorporating hiking trails, picnic areas,
interpretive programs, and educational activities into their management
plans, cities have been ab'e to cultivate public understanding and support
f:>r wetlands conservation
The proposed projec:t will serve vital interpretive/educational and
research funct.ons because of its proximity to Winona State University
and St. Mary's College. The project's interpretive and educational mission
v1ill be enhanced by its location within the City of Winona and its
~,roximity to area schools, Highway 61, the multiple-use path and adjacent
parklands, ar d the City's planned Upper Mississippi River Interpretive
Center.
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SUMMARY
1991 LCMR Funding Proposal
A Cooperative Project Between Winona State University and the City of Winona to Restore
Lake Winona Wetlands Dominated by the Noxious Exotic Weed, Purple Loosestrife (Lythru m
salicarja).
Program Managers: Calvin R. Fremling, Ph.D. and Neal D. Mundahl, Ph.D., aquatic ecologists. Associate
Investigators: Carol A. Jefferson, Ph.D., wetland ecologist; Phillip C. Whitford, Ph.D., wildlife ecologist; Alan
D. Capelle, M.S., environmental interpretive specialist; and Robert J. Bollant, Director of Public Works, City
of Winona.
The project will: 1) restore two degraded urban wetlands (12.5 and 18.9 acres), 2) provide an accessible
wetland laboratory and demonstration area for colleges, primary schools, and secondary schools, 3) increase
habitat diversity for wetland-associated wildlife, 4) develop interpretive displays that emphasize the
importance of Minnesota wetlands, 5) provide pre- and post-restoration biological and chemical data, 6)
develop methods for managing loosestrife, 7) enhance the wetlands' aesthetic appeal , 8) foster continued
cooperation between Winona State University and the City of Winona, and 9) encourage community
involvement.
Vital Statistics: The wetlands lie between Highway 61 and the 5.3-mile, asphalted,
multiple-use path that encircles Lake Winona. As many as 43,000 people use the path per
month. Both wetlands are within easy walking distance of Winona State University. One of
them is adjacent to Winona Senior High School. The other is only 100 feet from Winona's
Tourist Information Center that accommodates over 17,000 tourists per year.
Lake Winona
is the first Minnesota lake that many tourists see. Many stop to fish in Lake Winona or to
use the "bike" path .
Engineering plans have been refined, based on suggestions by personnel of the Minnesota DNR, U.S. Fish and
Wildlife Service, Corps of Engineers, Metropolitan Mosquito Control District, American Mosquito Control
Association, University of Wisconsin (Lacrosse) , Wisconsin DOT, and St. Mary's College .
Pre-restoration studies were done during Spring, 1990, by 4 faculty and 8 students. They included aerial
photo interpretation, mapping, vegetation analysis, bird and amphibian counts, mammal population studies,
benthos analysis, water chemistry, a 3-month survey of "bike" path usage, and a literature search .
The budget has been pared from $349,096 to $295,550 by: engineering modifications
(-$28,471 ), pre-restoration work accomplished in Spring, 1990 (-$8,475), and
curtailing certain interpretation functions (-$16,500).
The budget includes no
administrative costs.
Salaries are minimal.
Budgetary priority: 1) restoration, 2) education/interpretation, 3) post-restoration monitoring , 4) prerestoration monitoring .
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